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FORM DISCRIMINATION IN CHIMPANZEES AND 
TWO-YLAR-OLD CHILDREN; 

I FORM (TRIANGULARITY) PER SE'^^ 

Fiom the Lfiboratones of Coiaptunlfoe Psychobtoioijy of Ynlc Unwcnuy 


Louis W Gllu-rmann 


iNTRODUCIiON 

Pioblerns conceiiiing "shape,” “foim,” aiul "piittein” disciiniina- 
tion were discussed and defined in 1913-1914 by Flunter (9), lling- 
ham (1, 2), and Washbmn (14). Huntei laiscd the question ot 
t!ie influence upon the discumination of form of the backgiouiul upon 
which a figuie appeals (9) He pointed out tlic distinction between 
"foim” Aiul "pattcin” Bingham, suggested that thcie is a dilfei- 
cncc between the discrimination of "shape” due to "unequal stimu¬ 
lation of different parts of tlic retina” and of "form” pej sr, c.g, 
triangularity (2). Conccinmg this distinction Hunter stated, "Am- 
nials do not disciiminatc fotr/i m the abstiact sense In winch Bingham 
uses that term . 1 would go faither and present the hypo¬ 

thesis that /lU animals below man have only ,i more or less liiuIc piit« 
tern vision and that this probably applies also to a varying peiiod of 
human childhood” (9, p 330). Washbuin in tins conncclion snul 
that m order to discriminate the "form” of iiianglcs in Bingliam's 
sense an animal must be "possessed of an abstiact Idea of tiiangu- 
lanty” (14i p 320) Additional detail*, of tins discussion mav be 
found in a summary by Munii (12). 

In general, this discussion laised two iclatcJ pioblerns (1) tlic 
discrimination of form pet se, and (2) the influence of bitdoroutitl 
upon the descrimination of form Many of the studies of foim dis¬ 
crimination have been concerned more with the problem of 
apparatus than with the issues desciihcd above Such studies 
contribute only indiiectly to the picsent Investigation A few studies, 


‘Accepted for publication by Carl Murclusoit of flic Editorial Honid 
The experiments icpoitcd in ihn senes were done nt tlie siiggestjon ,iiu| 
undci the supervision of Piofcssoi Robert M Yerkes while the wriicr was 
a National Research Fellow in the Lnhorntoiics of (’omparativc pHyclui- 
biologv at Yale University The actual expciimciKal wink was condiiitcil 
daily from Octobei 15, 1931, to June 15, 1932 
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howevei, have not only attacked the problem'? outlined above but 
have added to the definition of the problems involved. Miinn and 
Stienmg (13) have attacked the problems directly by studying m ,\ 
15-months-old child (1) the relative efficacy of form and backgiound 
in the discrimination of visual patterns, and (2) tlic discrimina¬ 
tion of form pe) se. Weidensall (15) demonstrated that in studies of 
this kind the efficacy of the negative as well as the positive stimulus 
must be determined. Fields (4) has placed special emphasis upon 
studying the effect upon form discrimination of the degree of rotation 
of figures. While the problems investigated in the present senes of 
experiments are drawn m part from all tlie studies mentioned above 
tliey are most closely related to the recent work of Fields (4) and of 
Munn and Stieiiing (13) 

The question naturally arises in connection with a study of form 
discrimination, “Wliat is form per seV 

Investigations of tlie discrimination of "form per se'" often have 
explained the term by means of the example, “Triangularity " Tliis, 
however, docs not offer the kuid of answer to the question that is 
needed A study of the piobicm reveals tliat tbeic is no accepted 
usage of the term in the literature. 

In the absence of a definite statement elsewhere it was necessary 
to attempt to combine such suggestions as did exist Into a working 
definition of the term In particular the question as applied to the 
present study was, “Wliat behavior on the part of the subjects will 
demonstrate that they can respond to tiiangulaiity?" It was de¬ 
cided to use the following criteria of the discrimination of form 
(triangularity) per se’ 

1, A subject must be able to learn to discrimmatc a tiiangle fiom 
other forms 

2. He must be able to maintain the discrimination throughout 
rotation of the triangle. 

3 His discrimination must be independent of absolute or rela¬ 
tive size, 

4. He must be able to respond to all types of triangles, as well 
as to the particular one upon which he was trained. 

5 He must be able to respond to outlined triangles as well as to 
solid figures 

6. His disciimination of the triangle from other forma must be 
independent of the particular backgrounds in whicli the forms ap¬ 
peared 
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It ,\ subject ldmIcI s.\tisf\ these mtciiA t!u j>u•.umptivi* evulencc 
l)C that he coithi (liscilmiii.itc f(nm pet w 

'The cxpcnificnt lejMiUeil in the picsenl papci stnijibl to nu'estij'iitc 
the lolhiwmK pinbleins, all lehited to the j'ciiei.il piobli'iii ot |{>nn 
(liscumio.itioit 

1 Can (.liiiiip.mAocs and iwo-veai-ohl cliildien iIisli imiiiate toiin 
(tiiaiiKiilaiitv) fiei 

2 What Is tlie iclative cflicact' of tlie iii'Kativt veisus the |nisi- 
tivc slinnili in the tlisnimination of foim by these sxibjtLts^ 

1 AVli.it aie the veibal icsponscs of the (.luldien in toiint’Llion 
with the v.u lous aspects of the piesciit piolilein situations? Do 
these \cih.\l icsponscs seem in an\ essential nav assoiiatcil witli the 
(lisciiniiii.mon of foim in its vaiioiis dspeets? 

In connection witli these pioblenis .i vaiielv of tests ^\e)C con¬ 
ducted The natuic of tlicsc tests and l)ic u.iv in nlnch tliev it’Cie 
xipplicd will he dcscuhcd in connectnin with tin* pvesentation of 
lesiilts 

Aj'para rus 

Fijiuic I [11 csents photojriaphs slmwinji: the .ilteination bii\-a|ipaia- 
tiis used in the inesent cspenmeni 'Tlirs is the same apiiaiatiis used 
by the wnter in his study of <louhh .iltcinaiion with chimp,in/ees 
(7) The essential featuios of the app.ii.itiis m.i\ bo bnefh' st.iteil 
as follow's 'I'wo small boxes with hiiiKcil lids ueit inouiued 1 feet 
apait on a plathum 'Die box lids could he locked shut h'ood 
could he intuKluccd unilcincath each of the Uixcs hy me.uis tif ,i food 
cainaf^c uliicli tan on a tiack iimncdi.itch beneath the liox pl.ilfotiii 
'[’he expeimiciitei sat hcimul a one-way vision scietii .ihmit \2 foot 
fioiii the hoxe.s h'lom this point he could umtiol tlie action of tlie 
box lids In means of levels and detcinune winch of the box luU 
siiouhl he iin'ocketl l>v pullint:: one of two coids Also lie could 
iiitioduce new food hitu’ccn iht boxes h\' simply (uiniim; a ciank 
'The staitinj:-point for the subject xyas a chan located lumk ihi 
cxpeiiincnln's sciccn and diipctly hcfoie tlie hox-appaiatns 'I lie 
subject’s task was to fiom this point to ilu hox-aiip.ii.itiis and 
open one of the two boxes, theiebv sfciiiiim food 

d'o adapt the ,iUcinalion Ivox-apparatos to the oeuls of tin tonw- 

'AII Ilf ilic ([is( IiininaiHin of foiiii fiei cr wcu mikIimI in 

liapei cxiLiit tlie irOtiLiicc of llie hackKiniiixl 1 Uai |iiul)lciii o '•imliicl m 
llic sLioiul |)<ipci (if tins tciiis (5) 
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(lisciimiiijition cxpciisiienc a new Upe c)f f«tin-pi(‘scntatioti h.inic 
w’as l.«n^mlLtcll 'Vh»s Js shown in a 

ImX'lilcc liamt: I i inUits Iwjih, ^0 nwUcs wnU, an<l ^ hilIu’s doep. 
On Lhe float of tins fiaine ami H iiiUk's apaii wen two i-lass w in- 
flow''> (10" hv 10") tlnmijih wlm-h lhe foiins ooiilii he exposed '1 lie 
whole fmin-pi(.‘-entuUon fiaine was /iinili linlinl to itic hox-appai.i- 
tus phitfoiin just betwicn ami lulnnil the two ioml hoses 'Die 



FIOITRP F 

I'litiioi.Rai'iis SjioniKo Suiijieis IV iin l-xetKiMiviAi ^SNu\ll^lN 
tin. staiUiiu;-e!iAM aiut paii <>t the vNjiciiinttWti's i>nt-Wi»y Msuai svii-tn 
api>ear on the left of tlic u»|> plioumiaplis J lie two food lioxes ami tlie 
lom-prexeiilfinon fiainc aie shown in the holtom phuloKinphs llu'se |)n- 
tiiics me eiilargtinencs fioin i6-iinn cinema letonls. 
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actual forins winch the subjects wcic icquitcd to (hscruninatc were 
various combinations of cardboard placed behind tlic two windows of 
the foim-prescntation frame. A combinaliun of two pieces of card- 
boaid (11" by 11") weic used to make cadi form A white tii- 
anglc on a black backgiound was secured by cutting a tn.ingulai aper- 
Luic in a piece of black cardboard and placing tins caulboard in front 
of a wliiLe caidboard m the pie<>cntatioi] fiainc Tins procedure is 
similai to that used by Munn except that here white cardbo.iid was 
used instead of opal flash glass In order to change the forms from 
side to side only the front cards were moved, Tlic hack caids, usually 
of white, remamed m place on the right and left. The panel sep¬ 
arating tlie two windows was wide enougii to serve as a screen be¬ 
hind which the form cards could be moved as they were changed 
from side to side, Also the space behind this panel provided a form 
card "magazine” in the center of the presentation apparatus, ft was 
possible to secure all necessary form changes without taking cards 
out of or introducing new caids into the presentation fiamc dunng 
any scries of trials. 

Method 

Tile subjects used were two two-year-old cluldren and two young 
chimpanzees Tlic children were Jimmy, the son of a member of 
tlie Yale Medical School staff, and Nancy, the wntci's dauglucr 
Both were icgular attendants in the Nuisery School of the Clinic of 
Child Development of Yale Dniversily^ The chimpanzees were 
members of the primate colony of the Laboratoiics of Comparative 
Psycliobiology at Yale* Moos, male, Number 11, estimated age 5 
years; and Song, male, Number 7, estimated age 6 years Tlicse arc 
the same subjects used by the writer in a study of double alternation 
beliavior of chimpanzees during the previous year (7). 

Throughout the experiment identical procedures were used with 
all subjects in so far as possible All subjects were given the same 
prcliminaiv tiaining m the appaiatus loom and with the apparaUib 
itself. Eveiy day for six weeks each subject was taken into the 
loom and allowed to play about, becoming iainniai with all p.uts of 

*'rhe writer is indeiitcd to Dr and Mrs W. E Cnlliaon wiio pcimiUed 
th.c use of tlicii son for thw invcstigiUon Ihe writer is mdcbtetl also to 
Professor Arnold Gcsell, Dncctoi of ihc Clinic of Child DcvcloptnctU ni 
Ynie University, and to Pi Margaret Washburn an<l Miss Jennings, In- 
stTvictora in the Nursery School, for their kindly cooperation throughout 
the course of tlicac cxpcnnients 
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the room and apparatus. Tliioughout the couise of the expenment, 
trials weie conducted every morning at 11:00 o’clock It was felt 
that in tins way the subjects would be reasonably liuiigiy through' 
out iheir trials Food was used as reward for all subjects This 
consisted m bits of chocolate-coveicd CQokie> banana, giapes, mange, 
and apple. In gencial, the chimpanzees appeared moic cftcctivcly 
motivated than did t)ie children. 

At no time were any of the subjects given any vcibal instiiictions 
m connection with the principal problem of the investigation, i.e., 
the lesponse to form All veAal and gcstuial responses of the sub¬ 
jects were caiefully recorded. The experimenter limited his talking 
with all subjects in the experimental situation to such statements as 
"Now sit on the chair, Moos.” and other such directions connected with 
keeping the subjects on the starting-chali duiing the intcivals between 
trials. Identical proccduies weic used with all subjects in this con¬ 
nection as in all othcis. The possible eflect of simple verbal instuic- 
tions on both children and chimpAnzccs has been commonly over¬ 
looked in most previous investigations. It has been an uncontrolled 
source of eiror 

The daily routine foi each subject was as follows: Tlic subject 
was brought into the experimental room and seated in the starting- 
chair. On each trial the subject was to ^ to the box-apparatus and 
secure food from the box on the side on which tlic positive form stim¬ 
ulus appeared The positive form (the triangle) was alternated 
from right to left according to certain carefully selected ordcis of 
presentation in which the most probable chance score was 50% cort ect 
(sec 6} In case of error the subject was not allowed to turn and 
open the correct box, but was required to return to tlic starting-chair 
for another tridl^ For the most part, each subject was given 20 
trials a day, although on a few occasions as many as 50 trials were 
given, 

Before proceeding to desciibe the results secuied in this cxpcri- 

'This procedure is different from that used by Lashley, Gulliksen, and 
others These investigators count os a single trtal all of the successive 
trips made by the subject from the starting-point to secure food until one 
trip la finally successful (8, pp 40-+1} The plan used In the present inves¬ 
tigation IS atmilnr to that followed In this type of experimental work by 
Munn and others Any attempt at campanson of results in terms of 
trials required to learn is made practically impossible becniiac of tins dif¬ 
ference in procedure followed by various investigatota. It is the wiitcj's 
opinion that the Lashley plan may be superior because, under it, the prob- 
lerii of position habits is autoindtically met as soon as it occurs, 
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mcnt, the oppoinmi'ty of tlie subjects to bccuie cues will be coiisid- 
cicd If diffeicntial cues did exist, subjects miKht li.ivc been able 
to meet tlie critciion of coricct icsponse witiiout icspoiidmfj: to ihc 
founs at all Tlie sensoij' aspects of the two boxes wcic Klcniical 
thiouRlioiit the experiment, each box contained lood and there were 
no dUlcicntiiil sound factois flora tiial to tual, 'Fhe possibdity of 
differential cues in connection with sliiftini; the foiins fiom side to 
side was thoiouglily consideied bcfoic trials with the subjects wcie 
undci taken Tlie following pioccduie was adopted to minimise the 
possibility of such cues. With the exception of the hrst tual, the e\- 
peiimentci went up to the foim-picsentation fi.ime bcfoie each of 
the tuals He moved both the foims to the centci of the picscn- 
tation flame and out of view of the subject. TIicii lie replaced tlie 
foims beliind the windows Whctlici oi not the forms wcie cJianged 
from side to side, this manipulation was always made in the same way 
To test foi cues fiom tins source, sevcial diftciciit investigatois who 
wcie engaged in otliei woik with animals sat in the startinK-ch.ur 
and attempted to determine the ordei of picsentation fiom the change 
of foims proceduie The experimentei went tluougli the icgular 
routine of foim picscntation with the windows covered so that the 
obsciver could not see the actual forms fiom tual to tiial Under 
tlicsc conditions, none of the invcstigatois were able to make more 
than 50% coucct lesponses This indicates tlie impiobahiliiy of 
dvffciential cues aiising fiom this source. 

Anothei fcatuie of the pioccduie that needed to be contiollcd was 
the staiting-signal utilized. Tlie subjects wcie given a sliglit touch 
in the middle of the back as a signal foi them to leave the starting- 
chair and attempt to secure food. It was possible thiit differential 
cues could be given to the subjects by the expciimenter In this 
fasiiion The fact that this was not the ease was dcmonstiated 
in several ways In the fiist place, aftei the subjects liad learned 
to respond to certain foim combinations, another expciimenter was 
invited to lun the subjects thiough one (lav’s tuals At the begin¬ 
ning of this senes of trials, the new experimentei himself diti not 
know which foims weie positive and xvhiclr xvcie negative 'Hie 
subjects weic taken from the loom following each single tii,il .ind 
the foims wcie changed cluung their absence 'L'Kcn the new cx- 
pciimcntci and the subject cntcicd the room .ind the subject re¬ 
sponded with the usual cvpciitncnlei absent fioin the situation 
Undci tlicsc conditions the subjects continued to in.ike pci feet le- 
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sponses This mdicateil that then rcn>t>nsc wa*. not ilcpciHU-nt \\\)m 
the experimenter or any possible cvies that iinjihi h.ive been Kivcti 
by means of the touch signal for staiting. In the srcoiul pUiie, after 
the subjects became thoroughly acquainted with the cxpciinn-ntal 
routine, they started on each trial witliout waiting for si loiich ^ig- 
nal. This habituation of subjecN to an experimental situ.Uion is a 
-vveU-known phenomenon to investigators working willi prun.Ucs 
of various levels. The third fact which uwlicatoil thsit the U>iich 
signal vras not utiUzctl by the subjects in tmlcmg diffciciuuil re¬ 
sponses unclci the cxpcunicntal conditions of this study was the com¬ 
plete breakdown of discrimination when the subjects were picsented 
with two identical foims. This phase of the study will be preisciitcd 
in connection witli results. 

There was a further importaut source of evidence that indicated 
that the subjects received no cues fiom the cxi>crimciJter or the ap¬ 
paratus This fact was the breakdown of subjects during netpai 
tests. ‘When the subjects were presented with identical loims the 
experimenter miglit have expected a breakdown and thus influenced 
their behavior. Wheriicr or not thcsubjecti. would break down clui- 
ing actual tests, however, was unknown to the cxpciimcntcr, 

Results 

I, Learmng the Orifftnal Discrhumcion. The subjects first 
were given 30 preliminary trials e.nch in order to teach them to go 
from the starting-chair to the boxes and secure food. (During thc'ic 
preUminaty trials plain white cardboaids appeared in the {oim-pre*- 
sentation-frame windows. Both boxes were unlocked and contained 
food.} All the subjects learned this procerKirc without additional 
training Nancy, Moos, and Song had served foimcrly as sub¬ 
jects in studies of double alternation and had to learn to return to 
the starting-cliair after securing each piece of food. Jimmy sjicnt 
considerable time playing before he opened either box in lus first two 
trials. Thereafter, htwcYCr, he promptly opened a box immediately 
upon being given the starting-signal. 

Following this preliminary training, the subjects vrexv. taught to 
open the box on the side on which a triangle was picsented A wliitc 
triangle (area 36 square inches) on a black background (10" x 
10") was shown on one ade of tlie apparatus and on the other side of 
the apparatus, a black area do" X 10"). (SccF\gure2) The numbci 
of trials required by each subject to learn the original discrimination. 
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TABLE I 

Learning tub Original Discrimination 
Positive Btiiiiulus white triangle on n black background 
Negntive Btimulus total black (see Figure 2) 


Triali 

Pcrceiitngc correct m 50 
Noiicy Jimmy Moos 

tiials 

Song 

Remarks 

50 

I.* 48 

58 

46 

L nt trial 20 

100 

5& 

66 

54 


150 

54 

58 

52 

Song took a L jiosition Iinbit 

200 

73 

62 

60 


250 

L 

60 

54 

L lU (rial 220 

3QQ 


66 

46 


350 


64 

58 


400 


52 

62 


450 


60 

54 


500 


56 

50 


550 


86 

76 

Special training, see text 

600 


94 

90 

Special training; see text 

650 


72 

74 


700 


78 

82 


750 


84 

80 


800 


88 

86 


850 


L 

90 

1. at trial 830 

900 



L 

L at trial 860 

'rotnl 

trials 20 220 

830 

860 



*L Kidicatct point at winch the criterion of learning (95% in 20 tiiala) 
wfls met 


together with the percentage of responds coiicct throughout the 
learning series, arc presented in Xablc 1 ^^lc criterion of learning 
was 95% correct in 20 trials. 

Nancy learned the correct response at once, that is, her first 20 le- 
sponses all were correct In connection with this immediate adap¬ 
tation to the problem, the verbal behavior of this subject is of inter¬ 
est. On lier first trial Nancy paused briefly and viewed the form- 
presentation-frame windows one of which now contained the triangle 
( 1 , Figure 2) Xhen she traced the gencial outline of tlic two uppci 
sides of the triangle with her nglit forefinger and said, "That’s a A ” 
'Hus performance was followed almost immediately by her opening 
the nearby (correct) box and Liking food. Foi several trials she 
Lontlnucd tr.icing the outline of the figure wkh her finger (either 
witli her fingci in the air or appiinst the glass), Then gradually 
slie stopped to view the stimuli from greater distances. Ilv the 
tentli trial she did not leave the starting-chair until she had looked 
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back and forth fiom one stimulus window to tiie oilier Scvcial 
times such expressions as “Over der” occuned as she left the st.iit- 
mg-chalr and went directly to the coirect box. Jimmy took 220 
tiials to meet the ciiterion of learning. Aftei lunning about 160 
trials, duiing most of which he had a position habit to the left, he 
showed signs of leacting to the tiiangle. His solution of the prob¬ 
lem appealed comparatively suddenly It was accomii.micd bv a 
formulation which included the veibal lesponse, “Dis one,” and tlic 
tiaclng of the triangle as described above with Nancy. 

The apes gave no evidence of progiess in learning throughout then 
first 500 trials lespectivcly Song adopted a left position h.ihit (sec 
10, p 216), and Moos responded chiefly in simple altcination At 
this point the foims were taken out of the form-picscntation fiamc 
and placed in positions adjacent to the box lids Unclei these con¬ 
ditions, the apes learned to respond correctly in about 50 trials 
apiece Then by giaclual changes the cards weie moved fiom the 
box lids to positions immediately in front of the glass windows This 
took about 50 more trials in the case of each ape, and was .rccompan- 
led by only occasional errors, Wlieii the cardboaid foinis weie 
replaced m the piesentation frame more crrois weic made but the 
responses were never less than 70% correct. Aftei about 250 addi¬ 
tional trials apiece the apes finally learned the discrimination 

These facts indicate that the apparatus used in tlie present cxpcii- 
ment would have been more satisfactoiy if it had provided foi a 
more direct relationship between the form stimuli and the box lids. 
In designing the apparatus this possibility was considcied It would 
have been possible so to arrange the apparatus that the foims moved 
with the box lids as the latter were opened. In the work of Muim and 
Stienmg (13) this was done bv attaching the foims diiectly to the 
box lids. A more direct relationship between the box lids and the 
forms would have influenced the rate of learning the original dis¬ 
crimination. Whether or not the results secuied in the latci con¬ 
trols were influenced by the partial indirectness of the appaiatus is 
unknown 

2 Iniroduciion of a Square as the Negative Figine After tlic 
subjects had learned to respond to ihe triangle, a small white squat o 
on a black background was introduced as a negative figuie. In no 
case did this cause any upset. Squares of gr.rdually incieasing si/e 
were introduced until the negative figure was a white squaic of the 
same aiea as the tiiangle (36 square inches). The increase in size 
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of tlu' Mill.tic w.is iiuUiMUcd iiiiiil lin.ilK ilic iicji-itn’o iimiic w.is 
ni.ulo idt.ilh’ wliiLc 'I'liis M'lic-i o) lu'^i.ilno foi iiis is sIioami im I'li^iiic 
2 . 111(1 lilt' itsults scLUicd <ipi>t.ii III 'T.dilt 2 N.uKy and fiinnn 
looked .it the sini.iifs .1 ^ 00(1 (Ic.il when thei lust .ipjje.iK d hut ton- 
tiniied to ni.ikt toiieLt i<spouses in llie t.isi of (atli of lliese siib- 
jei-ts the iiiTie L.nne, .is ilie sipiau's inue.isul in si/e, ^Yln'n seveiiil 
eiiois appi'.util ’1 '!k LhiUlitw weie li.iimd at ilitse points wntil they 
li.id made 1(1 sm.ussi\t uniLet lesponses each 'llituatlei in(.i(Msts 
111 the si/t ot th( iie^.ilivc /itfiiie t.iiiscd no iipstis 'I he .i[)es mciU 
thioii^ih tills set les of 11 i.ds w ilhmit e i i oi I f js possilile in the littlu 
of the lesiilts seemed in lesis of the eflk.ici’ of the netiainc li{,Miie 
tvlicn used .done (see pp 22-2\) ih.it it woiihl h.ive heeii heltei to 
have picsented the siiii.uc .is <i neu.itive iit,niic tliioutiliiuu the oii|iin.il 
tiaiiiiiif( SCI ICS 

At this stii^e the stihjiits 11111' lonsuli'ied to h.ive m.tsteu'il the 
ehsLiiinm.ilion hiiween .1 ht.intile on its base .is the posiuve stimwltis 
<iiul .1 sipMie .is the netialM’e stimulus A seiu's of tests and coiiliols 
tveie then fiiiei) 10 ileieiniiiic il these suhjeils Lould lespond to foim 
f>i‘t SI’ '1 he follow inti sciiions jiiesent ihe ii.iniu of these tests .mil 
discussions of ilieii lesulis 

h Siintill<iut'iiii\ Riiialuiit uf TikhiiiIi unit Cliiimn of Nci/iilivi 
I'li/uiv 'I his list IS eonsid( leil liv Miiiiii Slieninj; to he ,1 ciitic.il 
test of the (liscTniiin.inon of iiMiiuul.iiUt yuv 0* (Ihp Hb- 1 ^ 7 ) In 
it the tuaiitile (positive (iittm ) w .is twined uiisidi down lit this 
wav tile luisilivi lititiie was tlu yame foim lull a aeu’ ''shape,” ac- 
cotdiiifj [0 Hni;ili,un Also (he ne(;ah\e huuic was cli.inned lioni 
.1 sciu.iie to .1 click Success due to aionhincc ol tin iiei;<Ui\e 
UTC was |)i(lIii<I((I h\ tills cli.inL{( Accoiiliiijj: lo llunici tins kind 
of “piohkoi would he pu//liiiji lo .1 huin.m .idiilt, unless he h.iil liein 
tohl to .iitend to iii.uii^iihiiili ('), p H] ) Miss 'W.ishhum’s he- 
hef is that .1 siihiect in oidei to solce shlIi ,1 )>i(dileni must h.ive .1 
c.ipatitv foi .ibsti.ict ule.is (1 f, ji ^ 2 ( 1 ) Let ws sec wli.ii hsuUs wen 
'seemed with the chiUlien .md .ipes 

All suhjccis condniuii lo 1 e id posii i\ ( |\ to ilii' ti i,iiiii:lt uiidei ihesc 
cluintted coiuiiiioiis .‘Vo iiiieiesiiii^ i\p< ol hch.iMoi .iccoiiip,lined 
these cm lect lespon'cs In nan c.is< the siili)ii|s hesiiaied on ilieii 
tii.ils imdei ihese new coinhtioiis, .md, .ilui looking lioni loiiii hi 
foim, thiv I HI lilt/ tiun lii(ii/\ tilxnil fiO i/it/ii(\ to hiw su/i 01 /In 
(i/iu'i tiiiil viiicut /III' /iiiiiii/}i 'I’hen llui made the coned icsponsis 
It will he noled ih.il umhi iIum condilimis, ihe suhiiuis wen en- 
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TABLE 2 

Results of Tests 2 to 9 
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ahlcd to view the triangle at thouffh il were on Ut base Wlictlicr 
an inverted equilateral triangle has bern rotated 180 tlrgreos or 60 
degrees has not been discussed in moM studies oi iorm disCTimm.Wuio. 
Actually the form card was rotated 180 degrees l»iit for the siihjccis 
in the present study the tnani/le bad been rotated m effect nnly 60 
degrees. The verbal behavior •which ocairrcd ihiving the-^c tests is 
also of interest. Nancy hesitated on her first tiial of this series and 
said, “Where's a A? I want •ookic." She looked frnni figure to fig¬ 
ure and approached the apparatus slowly. Then as she turned her 
head to the side and viewed the triangle she said, suddenly, “'rheic’s 
a A!” Immediately she made the correct response. In tlic writer's 
opinion this subject was administering her own instruchons to lieisclf. 

The data secured m this test indicate that these responses were de¬ 
pendent in part upon a simple discrimination of a given “sliapc," i.c., 
a certain retinal distribution of light. Correct responses were made 
only after obvious head rotation took place IHngliain’s point that a 
triangle on its base and the same form inverted arc different m 
“shape” holds, of course, only if the two forms art* viewed witli the 
eyes in one deruiite position. In the present experiment the subjects 
responded to the triangle by makinp definite atljustmenls to its posi¬ 
tion in spat-e Presumably they thereby secured a retinal distribvi- 
tion of light similar to that to whicli they had been positively con¬ 
ditioned. 

4. Triangle versus Triangle. It wa.s possible that tlic subjects 
were responding m these trials not to the form of the triangle, but 
rather to the particular piece of cardboard out of which the triangle 
had been cut To test this, the subjects were given 10 trials each 
in which the positive figure was the same cardboard triangle to which 
they had learned to respond, and the negative figure was a newly- 
cut triangle of the same size (see Figure 2). In these trials a com¬ 
plete breakdown in the accuracy of response occurred in the case of 
all subjects. This indicates that the former correct responses of tlic 
subjects were not made possible by any speafic stimuli they might 
have been receiving from the paiticular cardbo-ird triangle used Also 
tt indicates that differential response-, were not made possible by otiicr 
cues such as those winch might arise fiom the touch signal foi start¬ 
ing or from the way in which the experimenter changed the position 
of the forms from trial to trial. Evidently the methods used in the 
present study were such that consistently correct responses by subjects 
were dependent upon discrimination of form alone 



DISCRIMINATION OF FORM PER SIi 


17 


5 Ck(tn(/es 0 / the Negative Figine The results secured in the 
tests described 111 Section 3 above indicate that acciiiacy of icsponse 
was not (Icpcndcnt upon the paiticulai negative figuie used To 
demonstrate fiirtlici tluit the subjects could respond to the triangle 
as a positive stimulus the following stimulus combinations weie used. 
Tlic triangle on its base was the positive figure and a diamond and a 
circle (Figuie 2) wcie used in random order as negative figuics. 
Under these conditions the childicn and apes were given 20 and 10 
trials respectively and all of their responses were coiiect 

6, Rotation of Ftgiites A sciics of tiials w.is devoted to .1 study 
of the infiucncc of rotation of both the positive and negative figures 
upon accuracy in the tiianglc-vcisus-snuaic discrimination. The 
triangle was rotated to four different positions (Figuie 2) As nega¬ 
tive figuic citliei a stjuaic 01 a diamond was used in randorn order 
Tlnougliout these tiials no upsets of icspoiisc occmied. An inspec¬ 
tion of the rotated tuanglos in Figure 2 icvcals tlic fact that the 
second, third, and fouilli triangles have been lotated clockwise ftom 
the fiist tiiaiiglc 90^, 180*, ami 270* respectively, if one flunks in 
terms of actual manipulation of the form cards. If, liowcvcr, one 
tliinks in terras of how far it is necessary to turn one’s head from side 
to side to see cacii of the triangles as if it wcie on its base, the sco 
ond, thiid, and fourth foiins have been rotated 30* to the left, 60“ 
either way, and 30* to tlic iiglit lespcctivcly Also it will be noted 
that a diamond is in effect .1 square lotaled 45*. 

Dm mg this test it was noted that the subjects often rotated iheir 
fieads to the sule in viewing eithei figme but especially in viewing 
the triangle This head-turning behavior suggests very stiongly that 
the subjects had learned a icsponsc to .1 veiy specific stimulus, a 
tiianglc on its base, and that they behaved so as to recapture tliat 
stimulus, In some cases it was quite comical to witness the posi¬ 
tions taken by both the children and apes m viewing the rotated fig¬ 
ures Tliey even went so far as to "stand on their heads" on one or 
two occasions This head-turning lichavioi was practically absent 
in tests other tlian those in whidi rotation of figuics took place. 

7. Reveisal of Biightness Throughout the training senes, the 
subjects had learned to respond to white figures on black backgrounds 
Tlic stimuli used in this test were a black tiianglc and a black square 
on wbitc backgiounds (sec Figure 2). This change caused no inter¬ 
ruption in tile continued coricct responses of the children The apes 
made a few errors 
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8. "'Equivalent" Figures The next test was to see if the sub¬ 
jects could respond to "cqmvalcnt’' figuics (FiK^uc 2). In this 
test, the triangle was represented by six small ciiclcs (white dots) 
placed where each corner and the mid-point of each side line of an 
equilateral triangle (inscribed inside a cuclc With a ladius of 4") 
would be The negative figure was composed of six ciicles iil.iccd 
at points equidistant on the circumference of a circle (ladnis 4") 
Tile children were both able to make this transfer with little or no 
error In the case of the apes, howevet, the icsponsc to this new 
situation dropped at once to around 50% conect Nancy hesitated 
for several seconds before lesponding on her fiist trial of this test, 
As she staited to grasp the correct box lid she said, “Tliat’s a funny 
A, isn’t he ” She made no crrois on anv trials of this test Jimmy, 
after several seconds of hesitation, on his first tiial pointed to the 
circular anangement of black dots and said, "1 want dus.” He 
missed trials 1, 2, 6, and 10 of the 20 trials he was given in tins test. 
Moos got just half of his 20 trials conect. He made a big fuss 
after about 10 trials and attempted to tcai the form frame apart. 
He took a long period of time to finish the seiics of trials. Song 
simply went back to a left position habit aftei his first trial and 
made 11 out of 20 responses conect. 

9. Changes in Triangles This lest was conducted to dcteiminc 
if the subjects could discriminate other triangles than the equilateral 
triangle pieviously used. The two forms of tnanglc used ns positive 
figure ate shown m Figure 2. They botli have a base 9“ long and 
an altitude of 8" As negative figuic a trapezoid was used with bases 
9" and 3" long and an altitude of 6" Thus the positive and nega¬ 
tive figures had equal base lines and equal areas. All the subjects 
were able to discriminate these scalene tiiangles fiom the tiapc/oid 
without error. This indicates that tlicir responses were not dependent 
upon the relatively long base line which the triangle has in compaii- 
son with many other figures of equal aiea, eg, the square It is 
possible that in this test the subjects were responding to the iippei 
“point” of the tiiangle 

lO. Triangle-aud-Trapexotd Series As suggested above, an im¬ 
portant aspect of the response to triangulaxity may he the base line 
of the triangle It has been suggested that subjects may be enabled 
to respond to a triangle on the basis of the base line alone or on tlic 
basis of the apex of the tnanglc alone A senes of tiials were un¬ 
dertaken to determine, if possible, the dependence of response in 



mstRIMlNAlION 01 lORM IMll S] 


10 


llic pitscill l‘\pci IIIU’IU upon tin sc fc.lUlK's <lf die UMUfrlt, 'riu()U^h- 
ovit tlii-sc iti.ils, .III liiariKlc lb Mjuaic hkIics hi aic.i M.is 

used as posiiivc hmne and ddlctcnt liapc/oiiK i\cic used .ts ncfj;.!- 
tive /it,Miies In (mlIi ease, ihr tiapcvoii! li.ul a base line tipi.il 
in Iciiiitli 1(1 llic l>as<‘ of ihc tii.injilc and an aiea ('(|iial to llie 
.iic.L ()l the tii.in^dc 'I'lie tops of the tiapc/oiils vaiied in len)rih 
fioin V tii'fi'' Suite this senes of finuics all had the s.inie an‘a, tlie 
altiuide of [lie tiape/ouls lacioascil wuh a deuease ui the lennih of 
llic io|i hue In otliei \unds, the ^eneial appeaiaiice of the tiape/oid 
.ippioaelicd elosei ami chisci lo that of the eiiiiilatci.il liuuiirle (sec 
Fpiuie 



Mtnntl- 3 

COMIUN VlKlNS (11 hllMUlI (Isll) IM llsll 10 \S|I II 

I'hc iKisiiuc fdiin IS (111 tliv k‘f( iii l.mIi |),iii of stinnili Onh iliu liisi 
fdui st<ii;is ( / l<B D) ol e i(li Usl .lit sliouii I hi Piinis aie iicliKL'd lo 
oiR'-hMlfdi 111' (lien oiif'in.il s>/(. 
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Tabic ^ shows that the thilOii’O cliwiinuiiatHl llu liiaii>,'lc fiom 
the tiiipczoul up to the point ai wliith the upin-i h.w uf \\w ii.ipi /uul 
was (mlv \ \" When, howetu, this was leOiucd (o the 

diildicn both (hopped to ‘^0% uiiieci icsponses 'Midi wihal hc- 
hnvioi uiulei these conditions mdiL.Ued thil the Iilmik's ucm- no lonm'i 

diffeicntiated b\’ tlicin NaiitV said, Mien* iwo As, and upon 
raakinj? seveial svicecssise eiuns, "1 cim'l have ,iii\ lookie (uum\ 
said simplv, “The'ie two of ’tm " IV apes iindi i tiusc <‘\peii- 
nicnt.il conditions did not disLiiminate the mangle lioni the li.ipc- 
zoid with imich success when the top hasi of llu iiapc/oid \\,u 
shoitei than 2" Whether this thiteu'iuc in the luhaMoi of tlic tssi 
gioups of subjects was due to a iIilleieriLe in \isii.il acuiie oi to . 
difterciicc in the foiimilation ot the piohlein hv the suhjeits is not 
known. 

Tills test denionstiated that the disciiiniiianon o) lijangiil,iiit\ is 
not nccessaiilv dependent uiwm the iclalivelt long base line ivpical 
of tiiangics 'I'hc disciiniiiiiilioii in this senes oJ lists was depend¬ 
ent 111)011 slight diftcienccs in the uppei ‘‘jx'nits” of two like-apjXMi- 
ing foiins One is icniiiuled of limgliain's staiimeni " . aii- 
patent leactions to foinis aic the icsuU of a keen jteui'i^iion o( lela- 
tive size dittei cnees” (k p, 67) 

11 Tiiaiiolp-to-Cnile Seim In oitlei to list ilie dtpimleiice 
of the disciiinuiation of tiwngulantv upon a “]>oiiu'’ oi ilie iliici' 
“pomis” of the tiiangic the follow mu sciies of tests was uiidei taken 
The negative figuic wms at ,ill times a uuU (i.uluis 4”) 'Mie 
positive figuie vaiieci fiom a tiiaiiglc (instiibable in a 4” ciicle) 
tliiougli ,i sciies of si\ ”liicuI.ii” tiiangles to a 4' cmle In tiu 
successive stages of this sciics, the sides of the tii-inglc weic imiiuled 
out moic and moic until fmallv tliei appioachcd vi-ii clnselv to .» 
tiue circle (Figuic 3) In the liist foui of these '‘ciiciilai” iii- 
angles {bj c, d, and e) the thicc points w’eic still pieseiu, lliougli 
blunt, because the sides of these "uiuilai” tiianglcs weie line aics of 
laigei circles In the last two figures of the senes (/ and //-h) tlie 
points were loiindcd oft These fiKUics weic leallv ciiclcs “(laucned” 
on tliiee sides, latliei than “ciiuilai” oi ‘‘bulged” iiianglc^ 

Let us turn iiow' to the bchavioi of the subjects in tins tiM senes 
as shown in Tabic 3 The chunpaii/ees encoiinieicd cmisideiabli 
difficulty witli thcbie test*. In then luals on llie comhinaiii/n ot 
stimuli sliown in Figuie 3i they did no hettei liian w mild be expec led 
thiougb chance An inspection of Figine I show's ih.iL 'I'esi d in 
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this series lequires a (liscriminahon of two forms that aic quite simi¬ 
lar. If the sides of tlic "cncular” triangle of this stage were “bulged” 
only more the figuic would be a circle The cliiUlrcn encoun¬ 
tered no difEculty with the tests of this series Even in Test <j in whicii 
the circle was flattened only '/% on each of three sulci, the losponscs 
of these subjects were 100% coricct If these wcie tine to .i “per¬ 
ception of relative size difterences,” the perception was a "keen” one 
indeed! Throughout this series of tests a slight si/e diftercncc had 
existed in that the pt^itivc (triangulai) figure had alw.iys been 
smaller tli-m the circle. To control for tins diffeicncc a 3%" 
circle was used in Test A. This circle was slightly smaller than the 
sixth stage of the “circular” triangle scucs (a 4' ciicle flattened ^") 
The children continued to respond 100% concci to this combination 
of stimuli. When, however, they were tested with two circles of 
equal size the accuracy of their icsponscs broke down at once. 

Were the childicn in this remarkable senes of trials discriminating 
form (triangularity) se or wcic they responding negatively to 
the ciiclc? Doing tlie lattei would icquirc a high degree of form- 
discrimination ability in tests like g and h. The wntci is inclined 
to believe that the children were icsponding to form. In the final 
tests of this scries “shape” and size differences weie vciy small. Tlic 
most obvious difference between the figuics in Tests g and li is that 
one form is slightly “lop-sided” on thicc sides This factoi, thee- 
sidednessj is tnangulanty per se. A critical test in this case might 
have been to flatten the negative figure (the circle) on foin sides 
Would the responses m such a test have continued toward the tlircc- 
sided form? Such a test was not made and tlie question lemains 
unanswered 

12. Relative Size The nature of tlic tists of the influence of 
relative sii^e upon the discrimination of foiru are shown in Figuic 
2 and Table 3. In some of these tiials, a large triaiiglo was pre¬ 
sented together with a small square In other trials a laige square 
was presented together with a small triangle Tlirougliout tins 
series, all of the subjects continued to respond conectly to the tri¬ 
angle, whether it was large oi small Evidently, the response to 
triangularity is relatively independent of the size factoi. 

13 Positive and Negative Stimuli Presented Alone. This test 
was made to answer a question suggested by Wcidcnsall (15) She 
suggested that an experiment on visual discrimination should seek 
to determine the efficacy of the positive and negative stimuli. Test 
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5 above showed that the subjects used in the present experiment 
could respond correctly to the positive stimulus (triangle) through¬ 
out changes in the negative i>limulus4 This linding is similar to that 
of Munn and Sticning who say, . the child lespondcd post- 

lively to one form at one time, being unaffected by a change in tlie 
negative one, and le&pondcd negaltvely to the negative stimulus when 
the positive foim was changed. This type of response has never 
been observed in any other animal as far as the writers are aware'' 
(13, pp 87-88) In the present study tests were made to determine 
the efficacy of the positive and negative stimuli, not only throughout 
changes of the olher stimulus, but also when used oloae. 

It was decided to use two siacs of triangle as positive forms and 
two sizes of square as negative forms. Twenty trials were given 
during each of which one of these forms appeared versus total black 
(sec Figure 2) The four combinations each appeared five times 
in random order throughout the 20 trials. Tliey were as follows 


Positive stimulus 


Total black 

vs 

Large triangle 

vs. 

Total black 

vs 

Small triangle 

vs 


Negative gtimiilns 
Small square 
Total black 
Large square 
Total black 


All the subjects responded tlnoughout tins senes of trials without 
error Tiicy responded positively to the tnnu/jle cacli time it ap¬ 
peared, and negatively to the square whai it was exposed This be¬ 
havior is consistent with the training these subjects had received 
It demonstrates conclusively that both positive and negative stimuli 
were effective as such when presented alone Botli clumpanzces and 
children can respond to a part of the combination of stimuli, either 
positively or negatively Tliey are not dependent upon the whole 
configuration 

14 Large Triangle vs. Small Triangle In the last 10 trials 
of the expenraent the subjects were each presented with a large tri¬ 
angle (36 square inches) versus a small triangle (4 square inches) 
It is of interest to note that undci these conditions hotli children re¬ 
sponded to the smaller of the two triangles as positive ligurc and hotli 
apes responded to the larger of the two triangles as positive figure 
Nancy vcihalizcd her “prcfeicnce” in the words, "I like tlie cute 
one.” The reason for tins difference m the behavior of the two 
groups of subjects is not known Possibly it is related to a difTcrcncc in 
beliavior obscivcd in the second experiment of this senes (5, pp. 36-39) 
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Tiicre, also, the apes reacted to the lai^ei ftguies (backgiounds) 
rather than to the smallet fiffUies (forms) wltcncvci tlic backgrounds 
presented differential cues. 

Summary anp Conci usions 

In this study two chimpanzees and two two-ycai-old children were 
tuined and tested tn form thscnrtutiatton with identical experimental 
piocedures. The work was done in an alteination hox-appaiatus 
equipped with a new type of form-presentation frame. I'hc subjects 
were not dependent in their responses upon cues from the cxpcii- 
menter or from tlie apparatus and method. No diffeicntial sciisoiy 
CUPS weie present other than tliosc mhcient in the combinations of 
form stimuli themselves. All the subjects learned to icact positively 
to a triangle. The children dcinonstiated mastciy in 20 and 220 
trials lespectively, and the chimpanzees icquiicd 830 and 860 trials 
respectively The disciimination of the triaiiKle was not affected bv 
rotation of either positive oi negative figures, by ch.ingcs In the 
kind of triangle presented, by the relative size ol tlw positive and 
negative figuics, or by vaiious changes of the negative figuip When 
“equivalent” figures made of dots ariangcd to form the outline of 
ft triangle and a circle were presented instead of solid (ignics like 
those used throughout most of the experiment, tiic childicn con¬ 
tinued to discriminate the triangular figure with little or no crroi. 
The accuracy of tlie chimpanzees’ disci imination, however, dropped 
CO tile level of chance. In a test m which the negative figuic (a 
trapezoid) was made to approach closely the positive figure (a tri¬ 
angle), the performance of the cluldien far excelled that of the chim¬ 
panzees In this test the disciimination depended chielly upon dif¬ 
ferences m the uppei “points" of the figures The base lines of 
the figures were equal The same relative results weic secured 
when the positive figure (a “bulged” triangle) was made closely 
to approach the “shape" of the negative figure (a circle) In this 
test the children succeeded in discriminating between very closely 
related figures Their performance was far supeuoi to that of the 
chimpanzees The children also showed slight supcriorily to the 
chimp.anzces in reacting to figures in whicli icvcisal of bngluness 
had been introduced. Both gioups of subjects wcic able to icact 
“toward" the positive figuic (eithci a laigc or small triangle) and 
“away from” the negative figure (cither a laigc or small s(|uaic) 
when either of these figures was piesentcd alone versus total black. 
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When presented with two tiiangles of equal area and brightness the 
performance of all subjects fell to the level of chance. The verbal 
behavior of tlie children iiiclicatcd that they had formulated the prob¬ 
lem verbally and that their behavior was partly controlled bv verbal 
processes 

Thus the children were successful in satisfying the five of the 
criteria for discrimination of triangularity upon which tlicy were 
tested. They were tested on the sixth criterion in the experiments 
reported in tlie second paper of this senes (5). These results 
demonstrate unequivocally that the children could lespond to form 
(tiiangularity) pet se. According to Hunter tliis task “would be 
puzzling to an adult unless he had been told to attend to triangu¬ 
larity 1“ (9, p. 331). The children used in the present investigation, 
however, were told notliing about what they were to do in connection 
with the discrimination of form. Their vcibal behavior m the piob- 
lem-solving situations involved m the present experiment shoivs that 
they told themselves what to do. In the absence of instiuctions ad¬ 
ministered by the expel imcntei these subjects utilized self-admin¬ 
istered instructions. (See Huntei, 11, p 335.) 

The cliimpanzees were successful in disuiminating the tiiangle 
when It was invcitcd and opposed to a new negative figuie (a ciiclc) 
Ceitain aspects of tlie bthavloi of the chimpanzees in tliese tests 
indicated that tlicy miglit have been icactmg to “shape” ratliei than 
to form per se. In each tiial in which the tiianglc was rotated the 
cliimpanvees (and also the children) turned then heads to the side 
in such a way that they could view the triangle as thovigh it were 
on its base. The failuie of the chimpanzees to disciiminate “equiva¬ 
lent” /igiires and their lelativcly unsuccessful disciimination of tri¬ 
angles from trapezoids and of "bulged” tiiangles from circles tiiiows 
additional doubt upon the discnminatiun of fonn pe) se by these 
subjects. The results of the picsent study do not definitely establish 
the discrimination of foim pei se by cliimpan/ees 

From the results of this experiment the following conclusions con¬ 
cerning the piobleins investigated may be stated 

1 Two-ywu-ohl LhiUlien L.in discriintn.ite form (triaugulanty) 
pet se Cliimiianzccs can disciiminate tn.mglcs, but the data ob¬ 
tained in the pioscnt expeiiment do not prove conclusively that thcii 
responses were to foim per se 

2 In the disciimmation of foim by these subjects both the posi¬ 
tive stimuli and negative stimuli aie eflectivc as such when presented 
alone versus total black. 
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3 The children definitely exhibit symbolic bclmvioi jn connec¬ 
tion with the discrimination of form They associate postural and 
verbal behavior with the triangle, they foimvilatc the pcncial nature 
of the problem verbally, and, in the absence of instiuctions, they 
formulate verbally their o-vvti instructions. 

These conclusions coneem chiefly the first of the two problems i aised 
in 1913-1914 by Hunter (9), Bingham (I, 2), and Washburn (14) 
Additional evidence upon that problem, the discrimination of form 
per se, is presented tn the second papci of this senes (5) which at¬ 
tacked the other problem, namely, the influence of backgiaujid upon 
the discrimination of form 
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I.A DISCRIMINATION OE LA FORME CUn^ LES CUIMPANZES ET 
LES ENKANTS AG£S DE DKUX ANS* I. LA FORME 
( rRIANGIILARITE) PliR St. 

[Risumi) 

On a cntrn!n6 ct tcsi^ deux chiinpnn/ds ct deux cnfnnis agds dc deux ana 
pour la diHCriiiiiiinUon de la forme avee dcs proccn^us exp^nmentnux iden- 
Uques On a fait ce trnvad au moycu d’«n appnrcil compost d’mie bollc 
tk aKcrnntion foiirnic d'lin nouveau type de cadre pour presenter Ic^ foniiua 
On n ohtenu dcs donii^ci pour lea pioblitncs suivants (1) In discrimination 
de In triang\»!niit6 pa se, {2) I'cfltcieuce relative dcs stimuli ndgatifs et 
des stimuli positifs dnns la dtscrimination dcs formeq visucllea, ct (3) le 
comportenient vcibal tics enfaiKs i l*£fcard des divers napeua de cette situa¬ 
tion <k picblisnc On a fait des tests de I'lnllucnce snr la discrimination de 
la triangularity (i?) dcs chnngcmciits dc la figure nygntivc; (I/) de In rota¬ 
tion dcs figures positives ct n6golives, (c) du renversement de la clart6, 
[d) dc la grandeur relative, (c) dcs figures soUdes et des figures '‘6qoivii- 
Icntcs”; (/) du sominct et de la ligne de la base; ct (^) dc FnrroiidiBBomont 
gradual dcs cdlUs d’lin triangle vers la forme d*un ccrcic Les lysullata ont 
montr6 q«c Ics cnlmUs oat pu r6i»ondrc A la forme ftnangularity) per se 
Ils one asiacid Ics syiiiboles verbaux ct ceux de gestes au triangle, ila ont 
formula verbniement In nature genyrole du problAmc, et cn I’nbscncc de 
TenBcigncmcnis ih ont formulfi verbniement Ictus propres icscisncments 
Lcs cliimpnnv6s ont jiu rypondre aux triangles mais lis dotinyes nctucllcs ne 
prouvciit pas quo Icurs rdpoiiscs out ^td A in forme prr se 
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DIE rORMENUNTKRSCIIEIDUNG IlEl SCIIIMPANSICN UND BEI 
ZWEIJAIIIUGEN KINDERN I DIE DKEIECICIGKEIT AN SICII 

(Referat) 

Es wiirdon /wui Sclnmpnnscn und vwei zwcijahrigc Kindei init gcnaii den 
selbcn cxpenmentcllcii Verfabren in clcr Formeniintcrschcidting drcssicrt 
und gepruft Man arbcitcte mit cincm Amwcchslungslcastcnnppar.'it (alterna¬ 
tion box apparatus) welches init cnicr iicucn Art von Kamcn 7iir I’lascn- 
t'lcning tier Eoim ausgestattet wordeii war Es wiinlen in Eeziig aiif fol- 
gende Aufgaben Befunde gcsnmtncU (I) die UntccschcicUmg dcr 
Drcieckigktit an sich, (2) die relative Wirksmnkeit der ncgnliven bczugl 
der positiven Reizc liei dcr Dntcrschcidung visuelUr Gcstaltcn; iind (3) die 
Sprnchtiitigkcit dcr Kinder ira Zusammcniiatq' nut den vcrsclitcdeuen Sciten 
dcr gegenwartigen Aufgabesitiiation Man inaclite Piiifiingcn der Em- 
wirkiing niif die Untersebetdung dci Drcicckigkeit niit (r/) Andcningcn dcr 
ncgaliveti Gestalt; (A) Rotation sowohl dcr positivtu wte der ncgaiiveit 
Gcstaltcn, (() Unikolirtitij; dcr Ilclligktitcn; (i/) i(.liuivcr Giossc, (e) 
Kiibik- be/iigl "aciiuivalenteir* (>cstaltcn, (/) Gipfcl be/iigl Giiimllitiie, 
imd (/•/) ulluialili( licr Abiutulung dei Seiicn des Drciccks in dci RicUtung 
cincs Kreiscs Die Brfiiiidr liahen ciwiescii, dass die ICiii<li.r iin bt<indc 
ivarcn, nuf Eoim tDrcicelcigkcit) ait sic/i m icngicrcii Sic asso/nci ten Gc- 
btirdc- wild SpiacliHvmltntc mit dem Ilieitek, sic formwiicitcii sprnrUlicb die 
nllgcmcjiic Bcscliairenlicit tier Aufgnlic, und betm Fehien dcr Ainvcisnngcn 
foniiiilicitcn sie spraclilicli ihre cigcncii Anweisuiigen Die Scbnnpanzen 
waten nn Stande, aiif Ddticcke zu rcagiercn, die gegcnwititigcn Befunde 
bcwciscii aber niclit, dnss ihic Rcaktioiicn Her Form als solclic gniten 
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FORM DISCRIMINATION IN CHIMPANZEES AND 
TWO-YEAR-OLD CHILDREN. 

11. FORM VERSUS BACKGROUND*! 

From the Laboratories of Compttraiwe Psychobiology of Yale Urnverstly 


Louis W Gellfrmann 


Introduction 

in the experiment deircnbcd m the previous paper (1) chimpanzees 
and two-year-old children weie trained and tested in the disciimma- 
tion of form (triangularity) per se Both groups of subjects were 
able to respond to a ti tangle under a variety of test conditions. With 
the children definite evidence was secured of lesponsc to form per se. 
The present experiment continued the investigation of form dis¬ 
crimination 111 these two groups of subjects The problem attacked 
in the present experiment was the question raised by Hunter (4) 
of the influence upon the discrimination of foim of the backgioiind 
upon which a figure appears. 

Hunter pointed out that the subject in tlie typical form-disciimi- 
nation experiment viewed not two forms alone but lathcr tiuo jot ms 
each in more or less of a definitely shaped background. Hunter's, 
position has been well summarized by Munn, as follows* 

"It was suggested that the form discriminatlou apparatus \ic 
So construetpd as to allow an independent control of the separate 
aspects of form and backffioiind This, Hunter claimed, could 
be achieved by inserting variously shaped tunnels into the alleys 
of the Yetkea-WatsOU discrimination apparatus The back¬ 
ground tvould depend upon the shape of (he tunnel, viz, die 
triangular-shaped tunnel would cause the form to appear on 
a triangular background; if the tunnel were changed to a 
square shape, the identical form would now appeal on a aquni c 
background. Witii such an arrangement it should be possible 
to determine whether the .immal was responding to n configiua- 

^Accepted for publication by Carl Murchison of the Editorial Hoard, 

The experiments reported m this series were done nt the suggestion and 
under the supervision of Professor Robert M Yerkes while the writer was a 
National Research Fellow in the Laboratories of Comparative Psychobiolocv 
at Yale University ^ 
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tion wliicli included form and background or to the form or 
background alone Because this control of form and hackground 
had never been earned out Hunter claimed that the evidence 
for form disciiminntion in animals was equivocat” (5, p il-4-2), 

Tlie pioblein of form versus background lias been studied by 
Munn witb clucks (5), and by Munn and Sticning with ,i child 15 
months old (6) In tlie latter investigation “it was found that the 
shape of tlie background on winch the form appeared was not an effec¬ 
tive part of tlie stimulating conditions'* (p. 87) 

Hie present study sought to investigate the following problems, 
all related to the general problem of form discrlinin.ition • 

1. Wliat is the lelativc efficacy of form versus backgiound in 
the disciimination of visual patterns in these subjects? 

2. What is the relative efficacy of the negalivc versus the posi¬ 
tive stimuli m the disciimmaton of visual patterns of these subjects? 

3. What IS the influence of having Icaincd ceitain pattern com¬ 
binations upon learning of vaiious new combinations of figures and 
bacicgi ound? 

4. Wliat arc the vcibal rcspon*»cs of the children in connection 
with tlie vaiioiis aspects of the piescnt piobicm situations? Do these 
verbal icsponses seem in any essential w.iy associated with the dis¬ 
crimination of form m ils vaiious aspects^ 

The jilan of attack in the present cxpeiiment was suiiilar to tint 
of Munn ami Stienmg (6). In most trials of this experiment a 
cross was tlie positive stimulus. Tests were made to determine 
wliethei the subjects could rcs|)ond to this cioss ,is positive figure 
regardless of the form of backgiounds in which the figuies .ippearcd, 
rcgaidlcss of the pnitlcular negative figure which was opposed to 
the cioss, and icgauUess of rotation of both figuies and b.ickgrounds 
Addition.il tests wete conducted to determine whether the subjects 
had learned to respond positively to the cross, negatively to other fig¬ 
ures, or both The nature of these tests and the way in which they 
wcic applied will be desciibcd in connection witli the prescnt.ition 
of results. 

TVPPARAIUS and MI'TIIOD 

'Die same altrin.ition box-.ipiiaiaiiis and foim-proscntatioii fi.iinc 
dcsciibed in the previous papei (1, pp 5-7) wcmc used in the pres¬ 
ent study. "J'hc subject's t.isk was to go fionr a stai ting-chair to 
the box-appai.ilus and open one of two boxes, thereby scLViiing food 
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Food always could be secured on the side on Avliich the positive 
pattern appeared. 

Each pattern used throughout the picscnt experiment consisted m 
a black figure in a white background on a black field. 1 lie back¬ 
grounds upon which the forms appeared were always of equal area 
and brightness At different times the backgrounds themselves had 
the form of triangles, squares, circles, diamonds, stais, and ciosscs. 
They were always white and had an area of 26 34 square inches 
(the area of an equilateral triangle inscribed in a 4Vi" circle) Tlic 
figures were always black and were 2 square inches in area Forms 
used as figures included crosses, squares, diamonds, ciiclcs, stars, 
triangles, and half-moons Both figures and backgrounds were so 
arranged that their geometrical mid-points exactly coincided This 
insured that the figure always appeared in the "middle” of the back¬ 
ground, that tile figure and background appeared in the "middle” of 
the presentation-frame windows, and that this position of figure and 
background was not disturbed by rotation of the cardboards In which 
either figure or background were cut. 

Three pieces of cardboard made up each of the form combinations. 
The back card was black and was uncut. The middle caul was 
white and had a small hole (the form) cut in it. The front card 
was black and had a large hole (the background) cut in it. Wlicn 
these three cards were placed together part of the back card appeared 
through the aperture in the middle card as tlie “foim.” This "form," 
together with a portion of the middle cardboard, appeared through 
the aperture in the front cardboard giving m effect a black "form” 
upon a white "background” in a black field Actually, of course, the 
superposition of background continues almost indefinitely. I'hc ma¬ 
jority of shifts in the position of the positive stimulus required a 
change of figure only In these cases the changes were effected by 
moving the middle cards. In some of the tests in which both figure 
and ground were changed, both from side to side and in kind, it was 
necessary to move both the front and middle cards The hack cards 
(black) were left unchanged from trial to trial. 

The subjects were the same two-year-old children and young chim¬ 
panzees used in the previous experiment (1). Tlic children were 
Jimmy, the son of a member of the Yale Medical School Staff, and 
Nancy, the writer’s daughter. The chimpanzees were members of 
the primate colony of the Laboratories of Comparative Psycho¬ 
biology at Yale. Moos, male, Number 11, estimated age 5 years; 
and Song, male. Number 7, estimated age 6 years 
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Throw{»liout the expenroent, identical piocetluics were used wuli 
all subjects Tri.ils wcic coniliictcd cveiy day at 11,00 o’clock It 
was felt that in this way the subjects would be rcastinably hungry 
throughout tlicii ti lals. I'ood was used as lewnrd for all subjects 
At no time woe an^ of the subjects given verbal lusti uctious 
of any hnil. Dnections connected with keeping tlie subjects on the 
starting-ch.ui dining the inteivals between trials were uiincee&s.iry 
during tins study 'I'lic possible effect of siitii^le vcibal nistiuctions 
on both cliildreii and chimpanKces Ikis been commonly overlooked ui 
most picvious investigations The daily loutinc for each subject was 
identical with that dcscrilx“d in the pimous paper (1) The sub¬ 
jects were thoioughly habituated to the loutinc They gave excellent 
coopciatioii at all times Kacli subject was given from 20 to 50 
trials pci day, depending largely upon the nature of the tests in¬ 
volved. 

All aspects of the experiment were carefully controlled. The 
sensory aspects of the two boxes wcie identical tliioughout the 
cxpcnmcni:; each ho\ contained food, and thcic were no differential 
sound factors fioni tual to trial. The oulci of .iltcra.uing the pat¬ 
tern stimuli was sucli that the most probable chance score loas 50% 
conect (2). It was unnectssary to use a starting-signal in this cx- 
peiimcnt. "^I'hc fact tliat a complete bicakdowii of discrimination 
resulted when the subjects were picsented with two idcntic.il pat¬ 
terns indicates dcfimlely iluit the subjects did not vitili'/c incidental 
“cues" in making thcfi diftercnti.il responses undo tlie cxpci imcntal 
conditions of this study 

Ri-sults 

1. Lcarniiig the Oiiguutl Disuinnmition I'he ctHuhination of 
stimuli winch the subjects wcic taught to discnniin.tte in this experi¬ 
ment IS siioAvn in Figuic 1. 'Dus is the same pair of patterns used by 
Miinn and Sticning (6) in then studv of the relative efficacy of 
form and hackgiound in the discrimination of viMi.il p.ittcrns The 
number of trials requiicd to learn this origin.il discninin.uion by 
each of tlie subjects, togetlici with the pcrcent.ige of responses cor¬ 
rect throughout tlie l(’atning senes, aie presented m I'able 1 'I'hc 
ciiterion of Ir.inung was 100% coireit in 10 trials, 

Nancy and fimmy both peiformed their fiist 10 trials under tliese 
conditions without eiinr Tlicv showed definite evidence of avoid¬ 
ance of the snu.ne (the negative figure) during these tiials Several 
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table I 

LeARWI^IG the ORJfilNAI- Dkcriminaiion 


Positive stimulus, black cross in a white tUfliiioiul linckyrmiiKl 
Negative stimuhis black squave m a while diamoHti bni.k«roMml 
(see FiBiifc I) 


Tii.ils 

Percentage correct in 10 trinli 
N.’incy Jimmy Moos Sung 

Hem inks 

10 

lOOL* 

IDOL 30 

50 

Avoulfinre r>f s(]unrc 

20 


50 

40 


30 


so 

60 


+0 


40 

SO 

Moos alinoit refused 

50 


60 

40 

to work 

60 


50 

SO 


70 


so 

30 


80 


40 

60 

Song fell into a L 

90 


SO 

SO 

posiUoii habit 

lOO 


60 

50 


110 


60 

60 


120 


80 

40 


130 


lOOL 

50 


140 



60 


ISO 



60 


160 



50 


170 



70 


130 



70 


190 



80 


200 



lOOL 


Total trials 

10 

10 130 

200 



*L indicates point at which the criterion o( learning (lOO^'o in 10 trials) 
was met 


times these subjects approached the incoircct box Bciorc they at¬ 
tempted to open the incorrect box, howevet, they looked at the 
negative figure (the square) and inimedmtcly went to the olhci 
box and opened it. This behavior is consistent with the icsults de¬ 
scribed in the previous papei (1). 

In that study the square was used as negative figure more than 
any other form and all the subjects learned to respond negatively 
to the square, On her ninth and tenth trials Nancy traced the 
general outline of the cioss with her light foiefingcr just before 
opening the correct box Duiing the learning trials neithci of tlio 
children made verbal responses which seemed to he icljvtcd to t!io 
figuies 

Moos and Song learned the discrimination in 130 and 200 tiials 



DIStlUMIN MKIN <)l lOKMVS H U K<.Ri) I’M) 

iC'ipt‘Lli\'cl\ Aftci {() hi.ils, in «lmli must ol liis 11 sjniiisis li.ui 
ic’snUcd in f.nhiu toMtuii fniid, AIiius almost u'ltisril lo cdiitimic 
wdik on till piohhiii Son}; ii'spniKlint iiitlilIcK nil\ liai k .ind foitli 
fioin ii};lit III li‘li till ahniit 70 tii.ils llii'n }u> Inp.in hi };ii to tiu' 
li'lt-li.ind on (’\n\ tnal 'I Ills Irlt position liahii had liirn t)i,n- 
ai-Li'iMK of Solly’s Mspoiisi's wlicnrvci lie f.iiloil lo (lisiinjiiush Ix*- 
iiiisitiv’i' .iiul siiinuli III the pi(\(i)iis >tii(lv (I) In 

lli.U stiuit when llir sulincls uric piiscnlcd willi a l.nm’ vcisiis a 
small tii<ini;l< the lIii1<Ik-ii i(‘spoiul4il to tlic siiiall ti);nK' as |ii)siti\i’ 
.ind t)ic‘ ap(s iispoinUd lo ihc l.ii};i‘ liunn’ as positii’c I'vidi'nllv 
tins IS t\liaL took ida(.r iii ilii Iimimiii}; oI the picsont (lisLiiUhnalnin 
'I hf iwhildn'ii iispmutotl to tlu sm.ilUn fiiitus (wiinh \m'U’ fill) 

,ind Umiiu'iI tlx disi ninination al oiur 'I'hc ciiiinpaivci's, luin’in'in, 
('vidcnlh did not i< pond in iln- suialUn foims (lln* /i};ui(’s) 'I he 
lai};oi li^iiios (ilu‘ baikuHMiiuls) ui-ic idmluul in foini and it ^vas 
not possible tm the (.hiinpan/cis lo inaki* diiU’ieniial icspoiocs on 
thi' \iasis of ibcni 'Ih.n tin* i\iMnp.in/fc. tended in lesjioiid to the 
].ii};ei toinis (ilie hai k);ioiinds) lalliei tli.oi to llu '■inalk'i foinis 
(the liixiiKs) isd(liml(l\ indii.i’ed hv ihe le-iills setiiu'il lit 'Tests 4 
and ^ heloo 

Moo-, .iltei lOS hials and Soil}; altei 17^ liiaU };av( etidente 
o( lespondin}; lo (Ik* li};uies i.iili. i (li.ui to tlu hack};!omuls On 
these (II.ds (lie i Imnp.ui/ees hisi sliou ed a fonn of heliav’ioi (hat 
\s.is i.l»ii.u.iettsiu. foi .vU Mihiuts dmin;; lu.itn of tlte tiiaU tUumjih- 
oiit the lt.d,ini.e of llu siudv Ik in}'iii}r (lien faces \ei\’ i.loo> to (lie 
pieseiil.itioii-fiiUne Mnuhm-. lhi\ Itntid flu mill iif of tin lujiiivs 
in a i.itiui (.Hide t.isiiion 'I lijs “(i.iliii};'’ \tas iisu.dle m.idc 1)\ the 
chihlien uiili iluir ii};li( tineliimiis 'Ihe cliiiniiaii/ees ni.uh the 
thKini; inoeenunts ihielit with the hack sule of then Lioolad linircMs 
Tait of the linic the\ ihfinilelv usiil then t4nthn};cis also, ,dthoii};h 
tills \\ ,is not t\pical Si'ineiim’s tlu iiaiui}; o,ms diate on ihe ulass 
windows of the piestnt.Mion ftaine, at oiliei tunes it was done in the 
an d'lii^ “li.Kiii};” Ik'Ii.imoi •>( the Lliimi>aii/e< s .ippciiiod enlnelt 
spoilt.in mish It oKiuitd mthoiit possilulih of luiin.in su};[;(stion 
.uid mm.ition of Inimaii action 'This l\pe oi lespoiist li.is oex'ei 
hei'W oh'ened heloie m inlia-lwnn.m )>iiin.nis In the opinion of 
the wniei llu “(i.iuii';” heliaviiii h.ul cltfiiiKt sindiolii si};nifu..mce 
ind was ol Iliad.munta] inipoii mi.e Soon .ifiei this luh.iMoi .ip- 
peated m llu' i.liMn)>,in/<es (lie\ holli sucictded in in.isteiui}; the dis- 
Liiniin.ilion hetwitii llu cioss and (he sipi.ue PossiliK the\ Avcie 
auUd in tins in.isten In a\(ndance of the iK‘};ativi fi};utc (the sipi.tic) 
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2 Chanffes of B/rck^rotinds, These tests 'weic made to deter¬ 
mine wlictlier the subjects could discriminate between a cross and 
a square when these figures appeared in backgioundi. othci than the 
diamonds used duunti the learning pciiod. Tins question of the 
role of the backgjound in the disci iminatioii of visual patterns was 
originally raised by Hunter (4). The results of the jjrcscnt test 
dcmonstiate that tlic subjects could react to the cioss as positive 
figure regardless of the backgrounds upon which the figviics appeared 
Tliese icsults are shown in Tabic 2 Squaics, triangles, circles, and 
stars were used as backgiounds None of these changes affected the 
correctness of tesponse of tlie childicn. The apes were somewhat dis- 
tuibed when tiiangles wcie used as backgrounds They weie able 
to peifoim 10 successive tiiaU correctly, howevei, after a small 
amount of ti.'iining. Thus all the subjects could respond to figuie 
witliout refcicnce to the particular background in which it happened 
to appeal. 


TABLE 2 

Rrsui rs oi Tests 1 to 10 



Test conchtuvu't 


'I'liaU 

and 

peiceninge coirect 



{see Figine 1) 

Nancy 

Jimmy 

Moos 

Song 

1, 

Trials to Icain 

10 


10 


130 


200 


2 

Changes of backgiounds 
a both squares 

10 

100 

10 

100 

10 

100 

10 

lOO 


b both triangles 

10 

100 

10 

100 

20 

80 

30 

67 


c both citclea 

10 

100 

10 

100 

10 

100 

10 

100 


ti both stars 

10 

100 

10 

100 

10 

100 

10 

lOO 

3 

Changes of figures 
u rotate cross 45" 

10 

100 

10 

100 

10 

100 

10 

100 


b negative figure a cncle 

10 

100 

10 

100 

10 

100 

10 

100 


c negative figure a star 

10 

100 

10 

100 

10 

100 

10 

100 


d negative figure a triangle 

10 

100 

10 

90 

16 

63 

30 

00 


e negative hgurc a diamond 

10 

100 

10 

100 

10 

100 

10 

100 

4, 

Differing backgrounds 

10 

100 

10 

90 

43 

40 

40 

00 

S 

Both backgrounds and nega- 










tive figures changing (see 
Table 3) 

20 

100 

20 

95 

20 

75 

20 

70 

6 

Retraining 

10 

100 

10 

100 

10 

100 

12 

83 

7 

Positive and negative slim- 










uli nroented .alone 

10 

100 

10 

100 

10 

100 

10 

50 

S 

CrnsH u CIOSS 

10 

40 

10 

40 

10 

50 

10 

40 

9 

Retraining 

10 

100 

10 

100 

10 

100 

10 

100 

10 

Cross shifted to backgrotmd 

25 

100 

25 

04 

20 

45 

20 

50 

Total trials 

19S 


195 


359 


4S2 
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3 Changes of Figmes. Duiing tins test di.iinond-siiajicd back¬ 
grounds were used. In t!ie fiist part of the test the cioss was lo- 
tated 45“ as shown m Would change in pattern 

affect the accuracy of discrimination? All of the subjects made IGO/o 
correct responses under these changed conditions In imcIi case 
the snbiects tiirned [hen heads in viewing the tolnicd cioss. On licr 
ninth trial Nancy said, “That’s a X pictuic ” 'rhcieaftci from time 
to time slie continued to call thecioss“X" even aflei it was fctuiiied 
io its original position. This verbal behavior supplemented the “trac¬ 
ing” with her forcfingci described above. 

The negative figuie was changed in successive groups of trials 
from a square to a ciicle, .i stai, .i triangle, and a diamond. Results 
secured are shown in Table 2 Except when the triangle av.is used 
as the negative figuie, none of the subjects made any cnors in tlicsc 
tests This demonstrates that, although the subjects miglu have been 
responding negatively to tlie square m tlic leaining tUriU, they now 
could respond positively to the cross It is interesting to note, how¬ 
ever, that tins newly formed association (cioss as positive figuu) ivas 
not as strong as the older discrimination habit wliicli the subjects 
had Icaincd in the previous stiidv (triangle as positive figure). Jimmy 
responded positively to the triangle the first time it appeared. Mcx>s 
responded positively to the triangle duiing s>ix successive trials and 
thereafter to the cross Song, however, made 30 successive crrois 
going to the triangle as positive stimulus cvciy time. Witliout doubt 
he could have been tiained to make the disciimination of cioss vcisiis 
triangle, but he was not given addition«il tiials on this combination 
4 Differing Backgrounds The bchavioi just described indi¬ 
cated a tendency on the part of most of the subjects to lespond to a 
triangle when one appeared. It was decided to make the follmving 
critical test of this tenden<^. A tiianglc and a square were here 
used as backgrounds In the previous study the subjects had been 
taught to discriminate between these foims. As figuics the cross- 
versus-square combination was used The order of presenfalion for 
the backgrounds was simple alternation (LRLRLRLRLll for the 
triangle) The order of presentation for the cross followed one of 
the random presentation ordeis used icgulmly (sec 2, No 19— 
RLLRRLLRRL) If the children responded to the smallci form 
(the figure) as might be expected from Test 14 of tlie pievious 
study they would make no errors in this test. The apes, however, 
might be expected to respond to the larger forms (tlie background*?) 
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TABLE 3 


Combinations op Stimuli Used in Test 5 
(All features changed from trial to trial except the cross) 


Trial 

Left side 

Figure in badeground <vj 

Right side 

Figure in background 

1 

Star 

Star 

Cross 

Diamond 

2 

Cross 

Star 

Square 

Circle 

3 

Triangle 

Diamond 

Cross 

Circle 

4 

Star 

Square 

Cross 

Star' 

5 

Cross 

Triangle 

Diamond 

Star 

6 

Triangle 

Triangle 

Cross 

Square 

7 

Diamond 

StAf 

Cross 

Triangle 

8 

Cross 

Triangle 

Square 

Circle 

9 

Cross 

Square 

Circle 

Circle 

10 

Cross 

Diamond 

Star 

Triangle 

II 

Triangle 

Square 

Cross 

Diamond 

12 

Square 

Star 

Cross 

Sr^uarc 

13 

Cross 

Triangle 

Circle 

Diamond 

U 

Cross 

Circle 

Diamond 

Triangle 

15 

Circle 

Square 

Cross 

Triangle 

16 

Cross 

Circle 

Star 

Diamond 

17 

Triangle 

Circle 

Cross 

Square 

18 

Square 

Diamond 

Cross 

Star 

19 

Cross 

Diamond 

Circle 

Square 

20 

Cross 

Circle 

Diamond 

Star 


That 1*8 just what liappcncd. Nancy made no errors and Jimmy 
missed only his first trial. Moos made 23 successive criois, then got 
3 out of 10 trials correct, and finally ran 10 successive trials without 
error. He learned to make the correct discrimination in 33 trials. 
Song, liowever, made 40 successive errors, i.e., all of his responses 
were to the larger form (the triangle). On the basis of his training 
in the previous study, of course, he made 40 correct responses. These 
results confirm those secured in Test 14 of the previous study. Tliey 
definitely indicate the tendcni^ of the children to respond to the 
smaller of two forms and the tendency of the chimpanzees to re¬ 
spond to the larger of two forms 

This difference in the bcliavioi in the two groups of subjects is 
furthci demonstrated in the next test. 

5. Both Backgrounds and Negative Figures Changing In this 
test 20 trials were given in which a combination of the controls used 
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m the last three tests was undeitakcn. liackgiountls were changed 
eveiy trial (Test 2). Different negative figuies wcic used from 
trial to trial (Test 3), .md the backgioutids diftcrcd from one an¬ 
other on every trial (Test 4). Combinations of stimuli used in 
this series of 20 trials arc shown in Table 3. Five liiilcrcnt foiins 
weic used as backgiound, each one appearing witli eveiy othci one 
twice, once on the right and once on the left. As negative hguie five 
different forms were used four times each The particular older 
in which the backgrounds and the negative figures appealed was 
determined by lot The cross as positive figure was placed on the 
right or left side according to random presentation orders No. 12 
and No 8 (2). Throughout this series of trials all aspects of the 
stimuli were changed from trial to tiial except the one figure, the 
cross itself. 

Nancy went through tins scries of trials without error and prac« 
tically without hesitation. Jimmy missed only trial 6 in which he 
responded to the triangle m a triangle rather than to the cross in 
a square (Figure 2). Both Moos and Song missed tiials 6, 9, 10, 
14, and 17. Song missed trial 12 also. The analysis of the perform^ 
ance of the apes in these trials reveals the fact tliat every time a 
triangle was used as background the apes went to the side on which 
it appeared. In trials 5, 7, 8, 13, and 15 it happened tliat ihc 
cross appeared within the triangle as figure. Therefore the apes made 
correct responses on each of these trials. In tiials 6, 10, and 14, 
however, going to the side of the triangular backgiound caused these 
subjects to make erroneous responses The fact that the children 



FIGURE 2 

Combination of Stimuli Used in Triai, 6 or Test S 

The posi^e form is on the left. In actual iiac in this trial it was on the 
right (see Table 3). "he forms arc reduced to one-tenth of their original 
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responded consistently to the smallci fiKUics 'while the apes re¬ 
sponded partly to the sinallci figuies but whcie possible to the larger 
figures (the tiiangul.ar bacicgiounds) compilscs a definite dift'cicnce 
in the behavior of these two groups of subject**. Throughout this 
senes of trials the apes seemed to hesitate most when neitliei a 
squaie noi a triangle appealed as cither hackgiound. This was p.u- 
ticularly noticeable m tn’als 16, 18, and 20, in all of whicii tlicse 
subjects lesponded coriectly to the cioss. The consistent tendency 
of the chimpanzees to respond to the laigci figure wlienevci possible 
mav indicate a difference between then visual acuity and that of 
the children oi it may indicate a diftcrcncc in the point of iteai vision 
On the basis of the general behavior of chimpanzees as they view 
small objects, one is led to believe that apes must be vciy close to 
small objects in order to react well to. thcm^ This is not so true for 
children. It is possible that such a difference is also the explana¬ 
tion of the superiority of the childicn to the clumpanzees in the 
“trapezoid-and-tiiangle" scries and in the “ciicuUr triangle" sciics 
reported m the previous papci (1). In those tests the children were 
able to disciimmacc very fine size and "shape" diffcicnces, compared 
with the chimpanzees. 

6 . Rctrnnuno> Following the above test all subjects were given 
a brief peiiod of retraining on the original combination of stimuli 
shown in Figuic I. Nancy, Jimmy, and Moos made 100% coricct 
responses in theii first 10 trials each Song missed 2 tiials anil then 
performed 10 successive tiials correctly 

7 Positive and Ncffalive Stimuli Pusented Alone. Diamonds 
were used as backgrounds m this test. Ten tiials were given each 
subject. In five of these the cioss appealed as positive figuic in one 
background and no figure appeared in the otlicr backgioutid In 
the other five trials the square appealed as negative figure in one 
background and no positive figure was used Nancy, Jimmy, and 
Moos performed this scries of trials without erior. Song, howevei, 
always went to the background tn which wo figure appealed' Tlius he 
perfotmed correctly only those trials in which no positive stimulus 
appeared and missed the trials in which the positive stimulus (tlie 
cross) did appear. The results for tliicc of the subjects indicate tint 
in learning to discnminatc between two figuics on like b.ickgiounds 
the positive figuic and the negative figure both hdcl become effective 
These lesults supplement those found in Test 13 of tlic picvious 
papei (1). Both tests definitely indicate that chUhen and chm- 
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panzees can respond to a part of the whole configtnntton of stimuli 
either positively or negatively. 

8 . Cross versus Gross. To test whether the rcspons.es were rc- 
tufilly to the form of the cross and not to any specific cues the sub¬ 
jects might have received from the particular prece of caidboard in 
which the cross was cut, the subjects were now tested with two 
ciosses. The cross which had been used in the earlier trials was 
considered the positive stimulus and a nevviy-cut cross, the negative 
stimulus. In the case of all subjects there was a complete break¬ 
down under these conditions as shown in Table 2. 

9. Reirmmng. In preparation for Test 10 the subjects each were 
given 10 trials of further training on the disciimination of a cross 
versus a square on diamond backgrounds. All subjects made 100% 
correct responses in these trials. 

10. Cross Shifted to Backffiound. In all of the tests thus far de¬ 
scribed emphasis was placed upon the discrimination of the central 
forms used in the combinations of stimuli The positive stimulus has 
consisted in a small cross in a variety of backgrounds, the latter 
appearing upon 10" by 10" black fields. What would the subjects do 
if the central figures were made identical and the differential ’cue 
were made to appear in the background? The discrimination of the 
cross from the square when used as the center figure has been dem¬ 
onstrated. In the absence of a differential cue in tlic figures of the 
form combinations, would the subjects react positively to the form of 
a cross appearing in the backgroundf 

In this test diamonds were used as figures with a cross and a 
square used as backgrounds. The cross was considered the positive 
stimulus Results secured are shown in Table 2. The only sub¬ 
ject to respond correctly to this shift in cue was Nancy After con¬ 
siderable hesitation and such verbal responses as “Where is X’’ and 
“The’re two of ’em/' she opened the box on the side of the cross 
background Thereafter she responded correctly without hesitation. 
Jimmy missed 4 of his first 5 trials. Several times he said, “Thc’rc 
two of ’em ’’ On Ills sixth trial he paused several seconds before the 
positive stimulus combination and traced the outline of tlic cross 
background over and over again. All the rest of his trials in this test 
were correct. The chimpanzees m 20 trials each responded as 
if by chance. This behavior was surprising in view of the tendency 
of the chimpanzees to respond alwavs to a triangular background as 
positive stimulus whenever one appeared. Also they had shown some 
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evidence of tespondins negatively to .i squaic h,jck[>;i(nin(] (sticIi .b 
5ippe,ucd in the piescnt test) iii Test 5 Jn iho picseiu lest the 
cliimpfin/ecs did not demonsti.ite disciimin.iHon of foiin (the cioss), 
The wiiter is inchncd to believe that this fact indicates insnfikient 
tiainin^ on the cioss as positive hpuie lathci than inalnlitv to dis¬ 
ci iminiitc fotm l>et i/* 

1 ] Letiiiiinf/ Ntiv Conibhidtiom of Slhm/h In this test the 
piohlem was' Wliat is tlit influence of liaviiiK leaincd ceilain p.it- 
tcin coniliin.itions upon IcainiiiK tmious new combinations ol fijtiiies 
and backfiioiind ^ The icasoiis foi undeitaking this cxpeiiment in- 
voKcd sc\’ci«t 1 iclatetl piobleins as folloM's (1) Nanev and Jimmj 
Iciuncd the ouiiinal discimainatum of evoss vcisus sqoaic ui tins 
study mimcdiatclv 'riiev showed ilchnitc cvulencc of (ivoula/KV ol 
the HctjdUve fu/ioe (the squaie) dininjj those tiials Ifv inoidancc ol 
die square they made “coiiect" icsponscs, and tlus hict aided tliciii 
in Icainiii^r to lespond positively to a new (ikuic (the tioss) This 
same phenomenon was noted ht i\fiinn and Sticning (6, pp, 86-87). 

Was tills facilitation typical anil would it appeal in <i senes of tests 

on vaiiouh nco combinations of hnuic and b.ick^iound ’ (2) Witli 

all subjects the lesponse to the cioss as positive hnuie was siauc- 
w'hat clistuilied liv the appeaiaiicc of tiianjrles as neti.itive /iiiuie, 
'I'lic subjects liad been ti.iincd to the tiiantjle as positive iifruie in 
the pie\unis suul\ In sucli situations Nanev showed iit.nkcd hesi¬ 
tation bchav'oi and fimniv made ciiois liv lespondinjt to the tii- 

anjjlc (4 he behavioi of the ajics in 'Pests 4 and 5 fiiitlic; 

(lemon tiated tins interfeicnce, hut actually tlic'e lesulls li.ul not been 
s-'cuied when the picsent test w.is imtlcualccn ) ^Vas such i/ifct- 
jcipiiii' typical and would it appeal in this test^ (1) '14ie licad- 
tinninj^ behavioi of the ‘iihjccts in making icsponscs to lotatcd /ijiines 
‘iiqjjcstcil tlic folhnviiiK question Is the disctimination of two iilcnti- 
cal foims, dift'cnnji onl\ m lichee ot lutation moic difTicvih oi less 
difllcult than tlie i!i--cnmination of two tlifleteitf toinis^ (4) 'I lie 
cliildicn lespoiidcd vcihallv to the piohlem situ.ilions most deliiiitih 
when f.iccd with ch.iiiKcs in llic combinations ot siiimih Diiiiiiit llu' 
inliodiiction ot new piohlem situations in the piistui tesi. ii w.is 
lio]K‘d to scciiie .uldition.il data conceininj; du. veih.il toimul.ilidii of 
toim disciiiiiiii.ition and also conceininj; the self-.ulinmistiiiitnn o) 
instiuctions b\ the childien With these piohlems in ninui Id us 
turn to It considciatum ul the leaimnu; tests Pest ll uicUulul Id 
subcests in Icainm^ new combinations of siniuili In these, diainond 
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backgrounds wcie ri'^cd The combinations of foiiiis used us posi 
tive and negative figuies aie shown in I*'igiiio ^ 1 lie luiinbei ot 

trials icquircd to Icain aiul the numhci of ertms m.ule h\ each sub¬ 
ject in these new combinations arc shown In '1 aide 4. 

liotli childicn made the disciimmation In 4Vsi /i uithoul eitoi 
Both the star and ciiclc had foimeilv heon used as negative hguies, 
Of the ttvo, liowcvei, the stai ceitainh icscinUled tiu uoss nnuo 
closclv In 4'est b the sc|iiaic and the cioss weie piescntetl in the 



FIGURE 3 

CfniiiiN^noNS 01 Srniuii Usii) iw Tisi II 
'Ihe positive foim is on the leh m each pan of siiimili 'I he foims an 
reduced to one-twclftli of their original si/c 
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TABLE 4 

Results of Test II Learning New Comoinations of Stiviui.1 



Cambin%Uon t>{ stimttli 
(see Figure 3) 

Positive Negative 

Trials 

Nancy 

Tiials Errors 

reriiured to 
Jimmy 

Trials lilrrors 

Uarn* 
Moos 
'1 nals El 

rori 

a 

Star 

Circle 

0 

0 

0 

0 



h 

Squaie 

Cross 

5 

5 

19 

19 

50 

45 

c 

Diamond 

Circle 

0 

0 

0 

0 



d. 

Half-moon 

Half-moon 








(point down) 

(point up) 

IS 

8 

50 

23 

50 

24 

e 

Triangle 

Triangle 








(point down) 

(point up) 

2 

2 





f 

Square 

Diamond 

1 

1 





S 

Cross 

Cross 








(rotated 45*) 

' (original) 

1 

1 

6 

5 



h. 

Star 

Star 








(point up) 

(point dovFD) 

30 

15 

50 

29 

50 

28 

1 

Halt-moon 

Triangle 

D 

0 





k. 

Circle 

Cross 

2 

2 





Total trials in Test 11 

159 


165 


150 



*Thc criterion of lenrning was 100% correct for 10 successive tnnla 
The scores given in this table are oumbers of trials occurring prior to the 
10 trials during which the criterion of learning was met iii each teat, Jimmy 
did not learn in Teats d and /; 


reverse relationship to that m which they had appeared pxcvvoiisly. 
Nancy and Jimmy made 5 and 19 successive eiiors icspectivcly 
Thereafter they both reacted to the square as positive without error. 
On hei first trial on this reversed combination of cross and square, 
Nancy said, “Over here/* and pointed to the cross as she opened 
the box on its side. Following each of her five errors she com¬ 
plained as she returned to the starting-chaii by saving, "I haven’t got 
any cookie." On her sixth trial, after considerable hesitation, she 
pointed to the square, saying "Yes, yes, yes,” and opened the box 
on that side. After securing the cookie she turned and pointed to the 
cross, saying, "This is no, no, no, no, nonf“ On trial 7 she said 
"This one right here,” pointing to the square On trial 9 she said, 
"Right over here to this one,” pointing ^ain During the lest of 
the tiials she said notliing Jimmy said nothing during his 19 suc¬ 
cessive errors on this test, but hesitated considerably on the last 
two of these trials. On tiial 20 he said as he pointed to the square, 
"Over here, huh?,” and then as he secured the cookie, "I found it" 
On his next two trials he said, "This way, this wav, this wav,” as 
he approached tlie box on the side of the square. These examples of 
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verbal behavioi are paiticulaily significant because they occuned 
before the actions implied took place. Evidently tlie childieii wcie 
instiucting theinselvcs in responding to the ioim stimuli lest c 
was performed without error by both children. In it the ciiclc w.u> 
negative as had been the case m T^cst a. Dus possible facilitation 
might have accounted fm the immediate solution of the test, Nancy, 
before making her first lesponsc to the diamond, pointed to the circle 
saying, “This one, no, no,” and then pointing to the diamond, “Tliis 
one, yes, yes ” 

In Tests d to h inclusive. Identical forms were used as positive and 
negative figures These forms differed fioin one another in dcgiec of 
rotation In Test d entirely new figures, half-moons, wcie used. 
Nancy required 18 trials and made 8 errors in learning this disciimi- 
nation Jimmy did not succeed in learning the combination in 50 
trials. Nancy learned tlie discrimination in Test e aftei making two 
errors and the discriminations In Tests / and ^ aftci one error in each 
In all of tlicse tests tlie fiist correct trials were accompanied by veibal 
responses of the general type, “Yes, yes, yes,” and by pointing to the 
particular positive form concerned. 

In Test h two stais wcie presented as figuics. 'llic positive star 
was placed with one point diicctly up and the negative star was 
placed with one point directly down. Thus the negative figuie was 
rotated in effect 36 degrees from the position of tlic positive figure 
Jimmy did not learn this discilmination in 50 trmls. Nancy missed 
just half the 30 trials she was given in her fiist day’s work on this 
test. Near the end of this series of trials she almost refused to 
work. Her talk about the problem was profuse, but she did not 
solve It During the last few trials she began to ciy and to stamp 
her feet following erroneous responses. She finished this seiics of 
trials evidently as far from a solution of the problem as slie liad 
been before staiting the test The manner in which she formulated 
and solved this "stai” problem was obseived quite accidently by the 
writer. Following her supper on the day in which the 30 tiials dc- 
sciibed above took place, Nancy crawled into my lap while I was 
reading the evening newspaper This beliavior was habitual for 
Nancy. After a few minutes my leading was suddenly intciruptcd 
by Nancy’s exclamation, “Oh, look, Daddy, look, look, look ” Tins 
statement was accompanied by pointing to an advertisement in the 
paper I looked at the general place indicated by her pointing, but 
failed to observe anything unusual Then Nancy rcmaikcd, “Look, 
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Dtiddy, that one’s up side down ” Wliat she was describing by this 
statement will become apparent to the rcadci by inspection of Fig¬ 
ure 4 At the top of tlic advertisement was a lOw of eight stais, 
bne of which was actually up side down in telaiion to the other ceveu. 
It was the type of pimter’s eiioi which adults commonly ovci- 
look. For this particulai child on this particular occasion it pioved 
a most noteworthy occurrence I diew the incident to a close by put¬ 
ting the newspapei away without comment Next day in the ex¬ 
perimental situation Nancy walked up to the forms and looked from 
star to star Then she said, “That one's up side down,” quickly 
turned to the othei side, and made the conect response to tlie posi¬ 
tive (point-up) stai. Thereafter her lespoi^s m this test were 100% 
correct This incident gives a cleai-cut pictuie of tlie vcibal solu¬ 
tion of a problem of form discrimination. Evidently, the seven stars 
in one position as opposed to one star “up side down” made possible 
a iliffeientiation which the child had not been able to make in the 


iDffm Itoctt ®Deninj Rcgistec. 
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FIGURE 4 


Piioiof*RAPir ot A Portion or a NyvvsPAprR 
It will be noted that one of die stars is up side down in relation to the 
other stais. How this fact aided one of the subjects in formulating ,i prob¬ 
lem solution IS clesciibed la the text 
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experimental situation in which only one star appeared in each posi- 
tion. 

In general, the subjects encountered more difiiculty in Tests d 
to h inclusive in which the figures differed only in degree of rota¬ 
tion than they encountered in other tests in which the two figures 
were different in form. This fact was further confirmed by results 
m Tests j and k m which the discriminations between figures of 
different form were easily and quickly learned. 

In Test n Moos was given 50 trials in Tests b, d, and h He 
showed no progress toward learning m any of these tests, and made 
only 53 correct responses in his 150 trials. 

The results of Test 11 tiiaf be buefly summarized ns follows ■ In 
Tests Oj Cj and ; the previous learning of certain pattern combinations 
facilitated the learning of new combinations of figures and back¬ 
ground. Interference of previously learned pattern combinations m 
learning a new combination of figure and background was encoun¬ 
tered in Test b Tests d to A inclusive demonstrated th.it the dis¬ 
crimination of two identical forms differing only in degice of rota¬ 
tion IS more difficult than the discrimination of two different forms 
(Tests a, b, Ct j, and k). Additional data of considerable importance 
were secured concerning the verbal behavior of the children in the 
discrimination of form. The results secured in Test 7 demonstrated 
conclusively that both positive and negative stimuli were effective 
as such when presented alone. In the present test it was obseiwcd 
that the children associated with the different positive stimuli the 
verbal response, “Yes, yes, yes, yes ’* Also they associated the verbal 
response, “No, no, no, no,” with the different negative stimuli. 
These verbal responses seived as instructions administered by the 
children to themselves on how to react to the particul.ar stimuli con¬ 
cerned Every verbal solution that was evident was made preceding 
the manual solution of the Problem. In this, the present results bear 
out completely the findings in experimental work concerning the time 
relationship of verbal and manual solution of the double alternation 
problem (3). 

Summary and Conclusions 

In this study two chimpanzees and two two-year-old children were 
trained and tested in form discrimination with identical experi¬ 
mental procedures T.'he work was done in an alternation box-appara¬ 
tus equipped with a new type of form-presentation frame. All aspects 
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of the experiment were rigidly controlled at all times The sub¬ 
jects were not dependent in their icsponses upon cues from the ex¬ 
perimenter or from the apparatus and method. No differential sen¬ 
sory cues were present other than those inhetent in the combinations 
of form stimuli themselves. All the subjects learned to discriminate 
between a cross and square as figures in diamond backgrounds. The 
children learned this discrimination without error due possibly to 
avoidance of the square as negative figure. The chimpanzees en¬ 
countered considerable difficulty in learning the discrimination be¬ 
cause of their tendency to respond to the form of the backgrounds 
All subjects were able to respond to the cross as positive figure re¬ 
gardless of the form of backgrounds in which the figures appeared, 
regardless of the particular negative figure utilized^ and regardless 
of rotation, except that the chimpanzees were greatly disturbed in 
their discrtmination whenever a triangle appeared either as figure or 
as background.^ Both the children and the apes could respond posi¬ 
tively to the cross and negatively to other figures when these forms 
were presented alone Tlie children were able to discriminate the 
cross when it appeared as a differential cue in tlie background. The 
apes did not make this discrimination 

The children were superior to the chimpanzees in the discrimi¬ 
nation of form per se and in adapting to changes in the combinations 
of stimuli. The verbal behavior of tjie children indicated that these 
subjects formulated their problems symbolically and utilized self- 
administered instructions in the different tests. Every verbal solution 
that was evident clearly was made before the children made the cor¬ 
rect responses On the basis of these facts it is evident that a large 
part of the superiority of the children to the chimpanzees in making 
the discriminations involved in these tests was due to their ability to 
short cut to problem solution by means of verbal behavior (symbolic 
processes) 

From the results of the present experiment the following conclu¬ 
sions concerning the problems investigated in this study may be 
stated: 

1. Chimpanzees and two-year-old children can discriminate form 
(the cross) per se In this discrimination the children proved super- 

this connection it should be noted that Moos and Song had received 
1140 and 1165 trials respectively in the previous study in winch the triangle 
vjaj the positive form, ns compared with a total of 509 and 452 trials re¬ 
spectively in the present experiment. 
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lor to the chimpanzees when tested under identical experimental pro¬ 
cedures as utilized in the present study This was true in spite of the 
fact that the chimpanzees seemed to be thiougliout tlic investigation 
somewhat better motivated than the children 

2 These subjects can discriminate form (a cross) pet se ic- 
gardless of the backgiound in which it appears They were able 
to respond to the cross os positive figuie regardless of the form of 
backgrounds in which the figuics appeared, regardless of the par¬ 
ticular negative figuie utilized, and regardless of rotation Here 
also the children were superior to the apes 

3 Both facilitation and interference in learning new pattern com¬ 
binations may occur due to previously learned combinations of fig¬ 
ures and background. In learning new pattern combinations the 
discrimination of two identical forms differing only in degree of ro¬ 
tation is apparently more difficult than the discrimination of two dif¬ 
ferent forms. 

4. In the discrimination of visual patterns by these subjects both 
the positive stimuli and negative stimuli are effective as such when 
presented alone, The children and chimpanzees icsponclcd success¬ 
fully to parts of the whole configuration of stimuli citlier positively 
or negatively 

5. Both chimpanzees and children gave evidence of symbolic 
behavior associated with the discrimination of form. All the subjects 
were observed “tracing” the outlines of form (tlie cross) with then 
fingers The children also exhibited several kinds of verbal behavior 
which were related significantly to various aspects of the disciimina- 
tion of form 

The relative abilities here dcmonstiatcci for chimpanzees and chil¬ 
dren arc consistent with (unpublished) results secured for these sub¬ 
jects in the double alternation problem The superiority of the human 
subjects is closely associated with their utilization of verbal behavior. 
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LA DISCRIMINATION DE LA FORME CHEZ LES CHIMPANZiSS ET 
LES ENFANTS AGES DE DEUX ANS II. FORME ET FOND 
(Resume) 

On a entratne et teste deux chimpanzes et deux enfnnts ag^s dc deux ans 
pour la discrimination de ia forme avec des processus experimcntaux inden- 
ttques On a fait ee travail an moyen d’nn appareil compost d’unc boUe 
alternation fouinie d'un nouveau ^pc de cadre pour prisenter les formes 
On a obtenu des donn^es pour les problcmes suivants, (1) I’cfficience rela¬ 
tive de la forme et du fond dans la discrimination des foimcs visuelles, (2) 
I’efficicnce relative des stimuli negatifs et des stimuli positifs dans la dis¬ 
crimination des formes visuelles, (3) I'lnfluence dc I'apprentissagc de cer- 
tainea combinaisons dc formes sur de dtverses nouvelica combinaisons de 
figures et de fonds, ct (4) le comportement verbal des enfants A I’^gard 
des divers aspects de cette,situation A problemc. On a fait grand nombre 
de tests iitilisant sept formes diverses comme figure et six formes diverses 
comme fond Pendant ces tests seulement la figure positive (unc croix) cst 
rest^e constante. Comme test final le “repAre” a 4t6 change de la figure au 
fond On a fait aussi des tests avec de nouvclies combinaisons et ties 
renversements des premieres combinaisons de formes, et nussi avec des 
formes identiques A un diffeient degrA de rotation Les enfants oiu ^ic 
silp^neurs aux chimpanzes dans la discrimination dc la forme et dans 
I’adaptation aux changements des combinaisons dc stimuli Dans In dis¬ 
crimination des formes visuelles par ces sujets lea stimuli positifs ct les 
negatifs ont £te eiHcaces corame tels quand on les a prdsentes seuls Tons 
les siijcts ont r^pondu avec succes aux parties de toutc la configuration de 
stimuli ou positivement ou negativement La facilitation ct I’lnterference 
dans I'apprcntissage des nouvelles combinaisons de formes se sont tiouvccs 
A cause des combinaisons de figures et de fonds premieiemcnt apprises 
Dans I’apprentissage des nouvclies combinaisons dc foimcs la discrimination 
de deux formes identiques A iin difi^ient degre dc rotation seulement a ct6 
plus difficile que la disci immation de deux formes differcntes Les chimpanzes 
et les enfants tous deux ont monti6 un comportement symboliqiic associe A 
la discrimination de la foime On a remnrqu£ que tons les sujets out 
"trac^" les contours de la forme (la troix) avec les doigts Les enfants 
out montre aiissi plusieuis sortes de comportement veibal qui ont une rela¬ 
tion signifiante avec les divers aspects do la discrimination de la forme 

Gcli crmann 
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formenunterscheidung bei schimpansen und bei zwei. 

JAHRIGEN KINDERN' II, FORM UND HINTERGRUND 
(Refcrst) 

Ea wurden 2we5 Schimpansen nnd iwei aweij^linge Kinder mit genau 
den Belben expenmcntellcn VcHahten in d«r Foimcnuntersclic»<luHg drci- 
siert und gepruft. Man arbeitete rail einem Ahwecltalungskastcnapparnt 
welches mit einer neuen Art von Raraen zur Pr,TiBnlicrung der Form aua- 
geitattct worden war. Es wurden in Bezug auf folgendc Aiifgabcn Bc- 
funde gesammelt, (!) die relative Wirksatnkeil von Figur und llintcrgrund 
bcl der Unterscheidung visueller Gestalten; (3) die relative Wirksamkeit 
der negativen bezugl der positWcn Rcize bei der Unteracheidung visucllct 
Qestalten, (3) was fur erne Etnwtrkung dadurcU auf das crUrnen ver- 
achiedcner ncuer Verbindungeo von Piguren und Hintergrdnden aiiagcubi 
wurde, daas man schon gewme Geatflltkombinationen bemeislert hnttc; und 
(4) die Spraclitatigkeit der Kinder im Zusammenhang mit den verscliie- 
denen Seiten der gegewartigen Aufgabesituation Es wurde cine grosse 
Anzahl PrSfungen gemacht bci dciien aifbcn vcrschtcdenc Formen als FigUr 
und aechs versetnedene Formen sis Hintergrund verwendet wurden Bel 
alien Prdfungen wurde nur die positive Figur (etn Kreu?) konatatit erhal- 
tcn. AIs letzte Prufung wurde die "Weisung" (“cue") von der Figur aiif 
den Hintergrund abgelenkt Es wurden auch Prufungeii auagchilirt mit 
Neuverbindungen und Umkehrungen fruherer Formverbindungen und cben* 
falls mit idenlischen Formen die sich in dem Grad der Rotation (inter- 
schieden, Die Kinder waren tn Bezug auf die Formcnumcischeulung und 
die Anpassung an Anderungeti in den Reizverbindungen den Schimpansen 
ilberlegen Bei der Unterscheidung viaueller Gestalten durch dieae Ver- 
suchspersonen waren sowohl die positive wie die negative Retze ala aolche 
wirksam wenn sie allein dargeboten wurden, Alle Versuchspersonen 
reagierten richtlg auf Telle der gesammten Reizgestalt, entweder positlv odcr 
negatlv. Sowohl Bahnung wie Hennnuiig bei dem Lcrnen ncuer Gestalt- 
veebmdung fand, als Wirkung fruher erlernter Figmen- und Hintergrund- 
vcrbindungen, staat^ Bei dem Lerneo ncuer Gestaltverbmdungen war die 
Unterscheidung zwei identischer Formen, die nur in Bezug auf den Grad 
der Rotierung verschieden waren, achwieriger, als die Unterscheidung zwci 
vcrschiedcner Formen Sowohl Schimpansen wie Kinder erstatteten Bcweis 
fur symbolische Taligkeit im Zusaramenhang mil Formenunterscheidung Es 
wurde bemerkt, dass alU VtHuthapcrsMien die Umrisse der Form (Kreuz) 
mit den Ringcrn aufzci^tieten Die Kinder erwicscn auch verachicdenc 
Arten der Sprachtdtigkcit die m einem wichtigen Zusnmmenhang standen 
mit verachiedenen Seiten der Formunterscheidutig, 


Gellekmann 



A STUDY or ACTIVITY AND POSTURES IN 
INFANTS’ SLEEP*i 

From the Fale Cli»ic of Child Development 


Dorothy Postlb Marquis 


Sleep postuies and the amount and distribution of activity during 
sleep have recently been investigated m children of preschool and 
school age and in adults (1, 6, 9, 10, 16) The present experiment 
represents a similar study of these aspects of sleep during the first 
year of life For both a psydiolc^cal and phy^ological approach to 
sleep problems and for the study of developmental aspects of behavior, 
this period presents interesting possibilities. First, the cliaractenstics 
of the sleep of infants may be compared with the characteristics of 
sleep of older children and adults Is the sleep of the adult a prod¬ 
uct of development, or has it reached developmental maturity at 
birth? Secondly, by the study of the postures and movements of 
infants during sleep) a favorable opportunity is piescnted for the 
investigation of certain developmental phases of behavior which must 
of necessity be more indirectly approached when tlie infant is awake 
and reacting to a much gieater diversity of stimulating situations 
The condition of sleep constitutes, in fact, a foim of experimental 
control not otherwise obtainable. 

The present report is concerned witli the investigation of the 
amount and distribution of activity m day and night sleep, and of 
the sleeping postures in day naps. Thirteen infants, all under the 
age of one year, served as subjects These infants were carefully 
selected to represent a "normal gioup,” on the basis of (1) health, 
as determined by medical histoiy, (2) noimal behavioi, as determined 
by the Gesell developmental scale administered at stated intervals 
during the yeai, and (3) an average soao-economic level of their 
respective families The observation of the day naps was made 
undei the following conditions: Nine infants, beginning at the age 

•Accepted for publication by Arnold Gesell of the Editorial Board and 
received in the Editorial Office, April II, 1932 

This study was made under the auspices of the National Research Coun¬ 
cil with the direction of Dr Arnold Geael] at the Yale Clinic of Child 
Development 
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of eight weeks or a little more, were biougUt to the Yale Cliiuc of 
Child Development at regular four-week intcivals for 12- oi 36- 
'hour individual observation ihiongjmut the firit ye,u. One or two 
morning naps of each of these infants were observed theicfoic at 
monthly inteivals during the yeai. A record of postures and activity 
during the nap was made in two ways. An automatic nunutc-by-min- 
ute record of all major movements was made by means of a specially 
devised apparatus attached to the bcdspiiiigs and in tiicuit with a 
polygraph Whenever tlic bedspriags moved, the ciicuit through 
the recording pen of the polygraph was completed. Calibration of 
the instrument indicated that any movement as large as the movement 
of head or limb of a 13-pound infant would be recorded. The rec¬ 
ords v/ere tabulated by one-minute intervals, i.c, any minute in which 
activity occurred was counted as an active mmutc rcgaidlcss of the 
fact that the number of interruptions might vaiv. This method 
discounts the differences in weight of the sleeping mf.iiUs The poly¬ 
graph contained, in addition to the activity pen, two other pens for 
registration of time in minutes and of signal marks made by the 
observer Additional record was furnished by a qualitative descrip¬ 
tion by the observer (author) of all postures and body movements 
of the infant during the sleep period. The 3-Inch polygrapli paper, 
moving at the rate of 2 inches per minute, provided ample space 
for the wiitten record simultaneous with the automatic record of 
activity 

The napsi for the most part, took place on the front poich in a 
standard crib, This out-of-door sleep was arranged in Older that 
the experimental conditions at the Clinic would as nearly as possi¬ 
ble approximate home nap conditions The observer and polygrapli 
were located on the inside of a large window opening onto the porch, 
m a position where all movements of the infant were readily ob¬ 
servable Arms and head were uncovered except on cold days, when 
the infants wore cap, coat, and mittens. The use of very soft 
pliable coveimg made the contour of the child’s trunk and legs 
easily observable, so that movements of flexion or extension could 
be described. An infant was regarded as “asleep” when liii. eyes 
had been closed for one minute, and “awake” when his eves remained 
open for an equal time , 

Activity in night sleep was recorded with Johnson kinctographs 
(10), modified to give a time line in l-minute rather than 5-minute 
intervals. Calibration of these instiuments indicated that their 
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sensitivity approximated that of the instrument employed for nap 
recouls The investigation of night sleep was made with eight in¬ 
fants, Four of these were infants whose day naps weie studied in 
the manner described above A record of a week’s night sleep at 
home was made at intervals of four weeks on each of the four 
infants, beginning at the age of 20 oi 24 weeks and continuing to 
the age of 36 or 40 weeks Four additional infants were studied at 
the New Haven Civic Honie-^ Their ages, during the experimental 

TABLE 1 

Summary of the Amount and Distribotion of Acriviry in Day and 
Night Sleep for All Subjects 

Group A; records of one or two days’ naps at an interval of four weeks 
during the time specified; Group B records of one week's night sleep every 
four weeks during the time specified, Group C. records of consecutive 
nights during the time specified 


Subject 

tn 

d 

V 

Day sleep 

M 

9 

W S 

2 “ 5 a 

!».a >g 
<e <%’ 

S D (r) length 
quiet periods 

tA 

if 

V 

& 

a 

V 

U) 

< 

Night sleep 

Ui 

9 

‘6 5 J3 "S 

as 

Sit 

a O' 

<e < I- 

tfi 

P'd 

0 

—^ M 

O V 

-u 

C5'S 

Cc O' 


Group A 







JK 

8-20 

14 4 

5 + 

2.3 





BE. 

8-32 

11 5 

81 

49 





J.c 

20-48 

17 3 

91 

37 





JM 

28-52 

4.7 

11 3 

19 





S.H 

36-52 

67 

92 

26 


Group B 


BD 

8-48 

12 1 

6 4 

1.6 

24-36 

23.8 

S 5 

.94 

B W 

8-52 

11 6 

60 

14 

24-40 

21 8 

48 

55 

CB 

8-52 

10 4 

77 

27 

24-39 

20 9 

S 5 

1 48 

RF 

16~28 

16 1 

70 

37 

20-32 

23 5 

48 

74 







Grout C 


B A, 





3-10 

27 6 

3 8 

76 

JMc 





7-13 

23 2 

5 1 

1,12 

RG 





9-U 

27,3 

46 

1 20 

H G 





16-23 

27 0 

48 

69 

Mean 

to S 

7.8 



24,4 

49 


S.D 


3 5 

17 



24 

05 



*Thc writer wishes to express appreciation for the cooperation of the 
staff at the New Haven Civic Home, especially to Di Margaret Bronson, 
Mrs Florence B Turner, and Miss Mary E Pierce 
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period, ranged fiom 3 to 23 weeks (see Table 1). Continuous 
nightly recoids were taken with these infants thioughout the period 
of observation. 

Two measures of activity, comparable in both dav and night sleep, 
have been employed: («) average length of the quiet pciiods dur¬ 
ing sleep, and (b) average number of minutes per hour in whicli 
activity occurred These jneasuies give a recoid of both the amount 
and the distribution of activity. 

Resulis 

Activity in Day Nafis. Table 1 presents the massed data foi 
each infant. The average length of the quiet periods m the day naps 
was 7.8 minutes, and the average number of “active imnutcs" per 
hour was 10.6 This means that, if an infant slept two hours, he 
might be expected to be stirring during 21 minutes of that time. 
These active minutes would be scattered so that the average time 
between them would be about 8 minutes 

Figures 1 and 2, however, show that the amount of activity in 
the nap during the first year does not remain constant from month 
to month. The day naps become more quiet as the infant grows 
older The avciage number of active minutes per hour decreases 
and the average length of the quiet period incre.iscs with age. This 
was true of every infant 

The length of the periods of activity varied little. Since 1 
minute was aibitranly employed as a minimum measure, all values 
were in excess of this amount. The average length of the active 
period ranged from 3.5 minutes at 16 weeks to 1.15 minutes at 48 
weeks. 

In order to determine which part of the nap was least restless, 
the percentage of quiet minutes in each consecutive 30-minute inter¬ 
val of the nap was computed. These percentages were as follows: 
first half-hour, 87.5%, second, 71%, third, 68%; and fourth, 
46.5% The quietest sleep, therefore, occurs immediately after the 
infant falls asleep, and activity increases gradually from this time 
to waking. This was true of all infants at all ages. 

^ Little relation was found between the length of the n.ip and the 
time required to “go to sleep,” except m a few extreme cases. Oft 
the few occasions when an infant lay awake for more than 30 min¬ 
utes after being placed in the crib, his nap was correspondingly 
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FIGURE I 

Average Length of the Quiet Periom in Day Naps According to Age 

The sohd hne represents the mean of alt eubjects, the doited Hne, the mean 
of three subjects on whom records were secured throughout the entire 
year. 



Avfracb Number of Active Minutts per Hour in Day Naps According 

TO Age 

The solid line represents the mean of all subjects, the dotted line, the 
mean of three subjects on whom recoids weie secured throughout the entire 
year 
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TABLE 2 

Comparison of the AcrivnY im Day and Nionr Sleep of Four Infants 


Age in 
weeks 

Night sleep 

Av no. Av. 

active length 

minutes quiet 

per hour periods 

Av no 
active 
miniitca 
pci hour 

Day sleep 

Av. 

length 

quiet 

periods 

2+ 

21 4- 

571 

11.2 

6 85 

28 

21 8 

5 39 

10 3 

8 39 

32 

21 9 

492 

9 1 

7 14 

36 

25 4 

447 

79 

8.52 

Mean 

22 6 

491 

98 

8.65 


shortened This accords with Shei man’s findings on nursery-school 
childien (17). 

Aeiivtiy in Night Sleep. Tabic I shows that the average num¬ 
ber of active minutes per hour in night sleep was 25 4, and the aver¬ 
age length of the quiet periods, 4.9 minutes. Table 2 gives a com¬ 
parison of the activity of day and night sleep foi the four infants 
whose day and night sleep was examined. Tliis table shows (ff) 
that the average length of the quiet period in day sleep is almost 
twice as much as in night sleep; {b) that the aveiagc number of 
minutes active during night sleep is more than twice as much as in 
day sleep; and (r) that during the period from 24 to 36 weeks,^ 
day sleep becomes more quiet and night sleep more active. Since, 
according to Figures 1 and 2, the decrease in activity of day sleep is 
less during the period from 28 to 40 weeks than it Is at the beginning 
and the end of the year, it is possible that the differences between 
night and day sleep might have been accentuated if observations of 
night sleep had been made at the latter ages. 

It was impossible under present experimental conditions to study 
in detail the effect of day naps upon activity in night sleep. In the 
case of one infant (C.B.), however, the afternoon nap was omitted 
from the age of 34 weeks. Activity in the night sleep of this infant 
had been steadily increasing from 24 weeks, as measured both by the 
length of the quiet periods and the average number of active min¬ 
utes per hour. The average length of the quiet periods had de¬ 
creased from 7.0 minutes at 24 weeks to 5,6 minutes at 28 weeks 


"Observations at 20 and 40 weekfl are not Included in the table since only 
one infant was studied at these ages. 
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and 4.7 minutes at 32 weeks. The average numbci of active minutes 
per houi had likewise mcieased from 19 1 at 24 weeks and 18.9 at 28 
weeks, to 22 4 at 32 weeks. At 36 weeks, after the afternoon nap 
had been omitted for two weeks, the values changed to 5.93 minutes 
for the length of the quiet period and 17 2 for the number of active 
minutes per hour. Measurement of activity one month later, how 
evei, showed that the quieting effect had been only tempoiaiy, since 
nctivity had at this time increased beyond any of its former levels to 
an average of 26 8 active minutes per hour and to a value of 4.3 min¬ 
utes for the average length of the quiet period 

Table 1 shows the average length of the quiet periods and aver¬ 
age number of active minutes per hour iii the night sleep of the foul 
youngei infants, for whom continuous night records were taken at 
the Civic Home duiing the periods specified No consistent age dif¬ 
ferences were piesent 

Figure 3 shows the average number of active minutes per houi 
for all nine subjects. The most quiet hour is the second hour. The 
increase in activity at the fourth hour and the subsequent decrease 



FIGURE 3 

Average Number of Active Minutes per Hour in Night Sleef 
(All Subjects) 
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during the next two liours is accounted for by tlie 9 lOO o’clock feed¬ 
ing period at the fourth hour 

The immediate effect of food on activity was to diminish it. In 
the case of a tew infants whose 1.00 A.M. feeding was omitted dur¬ 
ing the time of the cxpeiiraent, activity increased as previously at 
the hour of feeding foi a few days. Tin's effect, howcvei, was only 
temporary. 

Posfiires anil Movements rn Day Naps 
General body postures during the day naps for the ycai as a whole 


occurred in the following ratios: 


Dorsal posture 

66% 

Prone posture 

14% 

Left-side posture 

10% 

Right-side posture 

10% 


A gradual but consistent change in type of postujc occurred with 
age Althougli dorsal posture exceeded any other single posture at 
every age, it decreased from 97% at 8 weeks to 35% at 52 weeks 
Prone posture was found only once before the age of 32 weeks, but 
occurred at every age level from that time on. No significant age 
changes m incidence of nglrt- or left-side posture were picscnt. This 
order of frequency in postures assumed by sleeping infants is :n 
direct contrast with that found by Boynton and Goodenough (I) in 
nuisery-school children, their frequencies being 31.1% for riglit-side 
posture, 29 1% for left-, 269% for prone, and 12.9% for dorsal. 

Individual characteristics of sleep posture were prominent in only 
two infants. C B. slept predominantly on his right side at the early 
age levels when most infants assumed the dorsal posture, B.W. was 
the first to assume the prone posture, and showed a higher incidence 
of this posture than any other infant from that time on. 

Head postures occurred in the following frequencies. 


Right position 

45% 

Left position 

30% 

Middle position 

23% 

Prone position 

2% 


No consistent age differences were present. 

Arm postures The most predominant aim postuic (44%) con¬ 
sisted of flexion of both arms at the elbow, with abduction at the 
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shoulder so that the arms rested above shoulder level with forearms 
more or less parallel to the sides of the head, and hands loosely 
fisted. Twenty-one per cent (21%) of all arm postuies were flexion 
at the elbow with less abduction at the shoulder, so that the arms 
rested below shoulder level. Next in frequency were variations of 
the two above postures, namely right arm flexed above shoulder 
level with left arm flexed below (7.1%), and left arm flexed above 
shoulder level with right arm flexed below (7.0%) Otlier varia¬ 
tions occurred in very small percentages, with extension seldom 
present. In general, the following were the most outstanding fea¬ 
tures of arm posture bilateral, symmctiical arm postures predom¬ 
inated (72.9%), flexed postures greatly exceeded extended postures 
(64 8%, both arms flexed; 27 5%, one arm flexed) ; above-shoulder 
postures had a higher frequency than below-shoulder postures 
(46 2%, both arms above; 19.2%, one arm above), when the two 
arms assumed asymmetrical positions, right-arm extension (2.8%) 
exceeded left-arm extension (2.2%), and positions of right arm 
below shoulder (7.4%) exceeded those of left aim below shoulder 
(6 3%) The last named fact was more prominent in the last six 
months, when right-arm extension had a frequency of 2.8% as com¬ 
pared with 1 8% for left, and when right arm below shoulder had 
an average frequency of 9.8% as compared with 8.2% for left. Com¬ 
parison of other arm postuies of the first six months with those of 
the last SIX months revealed the following facts Postures in winch 
one or both arras were extended at the elbow showed a frequency of 
18 8% in the first six months as compared with 22,8% m tlic last six. 
Postures in which one or both arms were below shoulder level showed 
a frequency of 42 6% for the first six months as compaied with 
65.6% for the last six. Similarly, bilaterally symmetrical postures 
decreased from 77 5% during the first half year to 68 2% in the 
last half. 

Little direct manifestation of the tonic neck reflex was piesent at 
even the lowest age levels This reflex is found m response to 
spontaneous head turning in normal infants who are awake and 
relatively unrelaxcd. It disappears at about the age of 16 weeks 
Under the existing conditions of observation, few consistent tonus 
changes in sleep were noted in citlici the ipsilatcial or contialatcral 
limb when the infant turned its head m eithei direction Howcvei, 
one fact resulting fiom the analysis of aim postuies may have some 
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relation to the tonic neck icflex. Percentages of asymmetrical aim 
postures foi each successive ciuiutcr of the year weie os follows! 
3.2%, 1.8%, 2 5%, 4.7%. The liiglier percentage of asymmetry 
of the arms at the 8-, 12-, and I6-wceks levels may possibly he the 
result of some foim of the tome neck reflex. Incicasmg asymmctiy 
in the latter part of the year, on the other hand, is more piobably 
a function of increasing differentiation of response mechanisms 
The lack of more diiect manifestation of the reflex at the lowei age 
levels may find its explanation in the fact demonstiatcd by Lee and 
Kleitman (14), Tuttle (21), Jacobson and Carlson (8), and others, 
that tonus is mucli diminished in sleep. 

Movements m sleep were divided into two groups: those which re¬ 
sulted in a definite posture change which persisted for nioic than 
one minute, and those which did not necessarily result in posture 
ciiange. The movements which led to changes in sleeping posture 
were distributed as follows; head, 25.7%; iiglit arm, 14.4%; left 
arm, 12.3%; both aims simultaneously, 10 1%; legs, 4.8%; head 
and arms simultaneously, 4.8%; head and left arm, 3.9%; head 
and right arm, 3.3%, body as a whole, 2.6%; others averaging 1.1% 
each 

The distribution of frequencies is different when those movements 
are considered which do not necessarily lead to persisting posture 
change Tliis group includes a large number of smaller body move¬ 
ments (facial, lid, finger, etc,) not included in the gioup above. The 
order of frequency is as follows: 


Arm (extension, Rexion, slashing, nibbing face) 2+5% 

Eyelid (opening, closing, fluttering, tightening, partial closing) 18 2 

Leg (kicking, extension, fleidon) 14 7 

Head 1 + 3 

General body movements (squirming, back-orching, deep 

sighs, jerks, stretching, rollmg) 10 0 

Hand (flexion or extension at wrist, Anger movements) 9,0 

Mouth (Iip or tongue movementa, thumb-suching, yawning) 6 6 

Other facial movements (gninaces, smiles) I 3 

Miscellaneous 14 


The most significant age change in this distiibution was that some 
of the smaller movements showed a relatively greatci incicase tiian 
the larger movements This change was not sufficient, however, to 
alter the order of frequency. Table 3 shows a comparison of the 
movements for the first and the last six months of the year. 

Some interesting suggestions bearing on the development of right- 
handedness eventuated in the consideration of the distribution ot 
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irequency of right- and left-arm and band movement, and simultane¬ 
ous movement of these meinbeis The data piescntcd in this papei 
are inadequate to give statistical reliability to the results, but aie 
very suggestive since the same tiend appeared to some extent in all in¬ 
fants. Figures 4 and 5 sliow the distribution of arm and hand move¬ 
ments at each age level. 



Relative Frequency of Left, Right, and Simultaneous Arm Movements 
IN Day Naps According to Acc 
The curves have been smoothed by a moving avciagc of three 



FIGURE 5 

Relative Frequency of Left, Right, and Simultaneous Hand Movements 
IN Day Naps According to Age 
The curves have been smoothed by a moving average of three 
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TABLE 3 

Comparison of the Percentage Frequency op Movements tor the First 
AND Last Haif op tub First Year 


Age 

Arm 

Lid 

Leg 

Head 

Body 

Hand Mouth 

Face 

Miac 

g-23 weeks 

29 8 

184 

I5.I 

12 2 

9.1 

70 

49 

1.3 

2,2 

32-52 weeks 

19 2 

18.0 

14 3 

16 6 

10 8 

90 

8,3 

14 

2.4 


Figuie 4 shows that s‘imultaneo\is mDvcmtttt o5 7vtn\s exceeds 
isolated movement at every age except 40 weeks; that left-arm 
movements exceed right-arm movements up to 32 weeks, and that the 
reverse is true from 32 weeks on. The drop in relative frequency 
of iight-arm movements at 44 and 48 weeks mt\y be due to the fact 
that at 48 weeks there were fewer arm and hand movements than 
at any other age Figure 5 shows not onlv that the predominance 
of ught-liand movements m the last part of tlie year is even gieatei 
than that of the tiffht-arm, but that this predominance begins earlier. 
Left-hand movements do not show the same high frequency at the 
earlier age levels as do left-arm movements This may be explained 
by the fact that at the early age levels, the hand, in waking beliavioi, 
tends to move as extensions of the arm and shows less independent 
motility. Movement of the arms, as described above, was independent 
of head or general body postures * 

Discussion of Results 

Although the number of cases studied in the present experiment 
is small, the results arc so consistent from one infant to the next 
that statistical reliability is achieved. The data confirm m general 
several theories concerning the nature of sleep and concerning the 
general developmental sequence of behavior in animals, 

First, the present study extends at the lower level the age-series 
studies on amount of activity in night sleep. Table 4 presents this 
genetic senes as derived from results secured by various investigators. 
This lends support to the statements of Klcitman (12) and Szyman- 
sky (21) that the habit of night sleep is something which must be 
developed Sleep in infants is a great deal less sound than in adults 
01 older children, if amount of activity can be taken as a criterion of 
soundness of sleep. Infants not only stir much more frequently, but 

The theory of the ontogenetic precedence of left-side dominance over 
right has beejj proposed by Professor Max F Meyer p, 203) 
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TABLE 4 

Amount and Distribution of Acnvmf in Day and Night Sleep According 

TO Aqe 




Av. 


Av. no. 




length 


active 



No 

quiet 

Standard 

minutes 

Investigator 

Age 

subj 

periods 

deviation 

per hour 




Ntght sleep 


Marquis 

3-40 weeks 

8 

4 90 

0.5 

24.4 

2-3 years 

7 

8 17 

1 57 


Garvey* (6) 

3-4 years 

17 

7 89 

1.38 



4-5 years 

8 

8.30 

1 25 



6-U years 

21 

12 9 

3.68 

66 

Kenshaw, Miller, 





and Marquis (16) 

11-13 years 

23 

104 

2 71 

8 3 


13-15 years 

17 

94 

1.65 

9.5 


15-18 years 

19 

98 

2,09 

8 8 





Range 



College 

students 

Middle-aged 


I2.8t 

7.3-21 5 


Johnson* (9) 


men 


9 0t 

6 3-12 5 



Wives of middle- 





aged men 


10 St 

7 5-144 






Day sleep 



g-52 weeks 






(morning 

naps) 

9 

78 

I 7 

10.5 

Marquis 

2-4 years 






(afternoon 





Boynton and Good- 

naps) 

56 

25 3 



enough (1) 


•The data of the present experiment can be compared directly with those 
of Rensh&Wi Miller, and Marquis for older children, since the method of re¬ 
cording was equivalent A slight discrepancy between these studies and 
those of Johnson and Garvey may reside in the fact that the five-minute 
interval, with statistical correction, was used as the unit of measurement by 
the latter, 

T'‘Most typical sleeper.” 


the length of time between their stirs is much less. Since the varia¬ 
tion in amount of activity fiom night to night in infants' sleep is so 
small, we can conclude that the sleep of infants is much less variable 
than that of adults, since Johnson has found that a minimum of three 
weeks’ sleep is necessary to secure a statistically reliable aveiage for 
activity in an adult’s sleep (9, 10). 

The shape of the curve of activity of infants during the night sleep 
conesponds closely with those described by the autliors cited in 
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Table 4 anti otheis (13, 15), tor older children and adults, allow¬ 
ing, of course, for the increased activity Incidental to the 9'00-o'clock 
feeding period No evidence was found for a pciiod of "sound 
sleep” just before waking such as that described by Czerny (2) on 
the basis of his measurements with the galvanic current, 

Secondly, the data on sleep postures aic a further indication that 
duiing the first year considerable maturation is leflcctcd in the changes 
in simple body postures and movements. The evidence confirms in 
general the formulations of Cogliill (3, 4) and others (5, 18, 19, 
23) of an antero-postero gradient and a proximal-distal guullcnt m 
the development of behavior pattern. The anteio-postcio gradient 
expresses itself here in the facts that head .and arm movement always 
exceeded leg movement and that the transition from bilaterally sym¬ 
metrical to isolated movements of the limbs appeals earlier and 
more completely in the arms than in the legs. Further evidence foi 
this gradient may lie in the fact that, although liead and leg move¬ 
ment are approximately equal when movement is considered without 
regaid to resulting posture change, head movement predominates 
when a definite posture change results This may be mtcrpictcd by 
the fact that a higher dcgice of tonus is necessary foi assumption and 
maintenance of a new posture than for simple movement with no 
resultant posture change. Further evidence tliat this piobably repre¬ 
sents anterior dominance at this age level is brought out by compari¬ 
son of posture changes of the infants m this study witli those of the 
two- to four-year-old children observed by Boynton and Goodenougli 
(1). At the latter age, changes m posture of one or both legs 
greatly exceeded head changes in the ratio of 22.8% to 6.5% The 
chief point in favor of a proximal-disul gradient is the fact that the 
frequency of smaller movements (hand, mouth, face) increased witli 
age at the expense of larger movements. 

The process of differentiation of behavior pattern was also in evi¬ 
dence in the study of sleep postures and movements during the first 
year, This was seen especially in arm and hand movements. Bi¬ 
lateral and simultaneous movements of these members usually ex¬ 
ceeded unilateral movements, but the latter increased witli age. In 
cases where unilateral movement of an arm did occui, it occuricd 
more frequently in the right than in the left. This extends the ob¬ 
servations made by Irwin (7) on infants during the first ten days 
of life, m which he noted increasing differentiation with age of 
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smaller units of behavior from the more generalized and undiffer¬ 
entiated pattern of activity present at birth. 

Summary 

A study was made of the amount and distribution of activity in 
night and day sleep and of the sleeping postuies in day naps of in¬ 
fants under the age of one year. Thirteen normal infants seived as 
subjects. The morning naps of nine of these infants weie studied 
at intervals of four weeks throu^out the first year A week’s niglit 
sleep, at intervals of approximately four weeks, was studied for four 
of the above infants at the ages of 20 or 24 to 36 or 40 weeks. Con¬ 
tinuous record was made of the night sleep of four additional infants 
all under the age of 23 weeks Record of sleep activity was made by 
means of automatic registration of sleep movements Postures and 
movements m day naps were observed by the experimenter and re¬ 
corded on the same record. 

The following are the most outstanding results of the study 

1 The average length of the quiet periods for day naps in nine 
infants during the first yeai was 7.8 minutes, for night sleep in eight 
infants, 4.9 minutes The average number of active minutes per 
hour for day naps was 10 5; for night sleep, 24.4. Day naps as a 
whole are therefore much quieter than night sleep These values 
have statistical reliability 

2. Day naps become progressively quieter both in average length 
of the quiet periods and in number of active minutes per hour dur¬ 
ing the first year With four infants whose day and night sleep 
was studied during the period from 20 to 40 weeks of age, night 
sleep became moie active and day sleep more quiet witli age 

3 In day naps the most quiet sleep occurred during the fiist 
half hour after the infant “went to sleep,” activity increasing gradu¬ 
ally from this time until waking. In night sleep, the most quiet 
period occurred the second hour aftei retiring. Increased activity 
attended the 9:00-o’clock feeding period. This was followed by a 
relatively quiet period of several hours duration, after which activity 
steadily increased to the hour of waking 

4 There were no consistent age differences in the length of time 
required to “go to sleep.” Infants usually fell asleep (i.e , became 
quiet with eyes closed for one minute or more) witiiin 5 or 10 
minutes after being put to bed. 
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5. Infants’ sleep is much more active than tliat of older cluldicn 
or adults, and is less variable from night to night. 

6. Dorsal postuie exceeded any other body postuie throughout 
the first year, but decreased with age. Postures became more vari¬ 
able toward the end of the first ycai. 

7 Head turned to the right was the most frequent head posture 
througliout the year, followed by left, center, and prone in tlie order 
named. 

8. Bilateral, symmetrical positions of the arms predominated, 
with a high incidence of fiexion at the elbow and abduction at the 
shoulder so that above-shoulder positions were more frequent than 
bclow-shoulder positions. When the two arms assumed asymmetrical 
positions, the right arm. deviated slightly more than the left from the 
usual postures (i e., assumed extended or below-shoulder postures). 
Below-slioulder postures, asymmetrical postures, and extended pos¬ 
tures became more frequent toward the end of the first year. 

9 Tlid most frequent posture change was in head posture. This 
was followed by change in right and left arm in about equal propor¬ 
tions. Posture change of the legs was almost always bilateral and 
symmetrical. Posture change of each arm separately exceeded bi¬ 
lateral change of arm posture. Similarly, when posture change of 
various members of the body occurred simultaneously, change of 
head and arms together was most frequent. This exceeded cliange of 
head with a single arm, or of head with any other single mcmbei 
When other simultaneous changes of posture occurred, they usually 
involved the whole body. 

10. The only evidence found for the presence of the tonic neck 
reflex at early age levels was the higlier frequency of asymmctiical 
arm postures at the 8-, 12-, and 16-weeks levels than in tlie six 
months following. 

11. When the frequency of sleep movements was computed 
regardless of resulting posture change, arm, lid, leg, and head move¬ 
ments occurred in the order of frequency named. The most promi¬ 
nent age difference was in the decicase in frequency of movements 
of the larger body members with corresponding increase in move¬ 
ments of the smaller members. 

12. Left-arm movements exceeded right-aim movements fiom 
12 to 32 weeks, and right-ann movements exceeded left-arm move¬ 
ments from that time on. Simultaneous movements of tlie arms 
exceeded movements of cither arm at almost every age. Hand 
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movements showed the same general trend, with an even greater 
right-hand dominance beginning at 28 weeks. Ijth-hand movements 
did not attain the dominance attained by left-^r/'W! movements. Si¬ 
multaneous hand movement occurred only rarely after the beginning 
of right-hand dominance. 

13 Sleep postures and movements present further evidence of 
antero-postero and pioximal-distal gradients of behavior development, 
and of a continued differentiation of pattern of behavior winch ex¬ 
tends throughout the first year 
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UNE fiTUDE DE L’ACTIVlTfe ET DBS POSTURES DANS LE SOM- 
MEIL DES PETITS ENFANTS 
(Rfsum4) 

On a fait une fiude de la quantity et de la distribution de I’activlt^ dans 
le aommeil de in nuit et celoi de la journfc ct dcs postutes pendant Ic 
sommeil dcs petits enfants 3g^s de moins d'un an dans Icurs sommes de In 
journee On a constat^ que Ic nombre moyen de minutes actives pni henre 
dans les sommes de la jouin^e a ixi de 10,$, dans le aoinmeil dc la putt, 
de 24,4 La dur^e moyenne Jes pfriodcs tranquilles dcs sommes dc la 
journfe a M de 7,8 minutes, celle du sommeil dc In nuit, dc 4,9 minutes. 
Les sommes de la journ^e sont devenus plus tranquilles d'line fa^on marquee 
pendant la premiere annee, et il y a eu quetques t^moignnges que le somniEil 
de la nuit eat devenu plus actif pendant cette pinocle. Le aotnmcil dcs 
petits enfants est beaucou|j plus actif que cclul dcs enfants plus flgfs et celiii 
des adultes, et est moms variable de nuit en nuit 
Les postures pendant le sommeil et les mouvements pr^sentent des tcinoig- 
nages de gradations ant^ro-postineures et proxiinalcs-distalca dans le d6- 
veloppement du comportement, et d'une differentiation continue des unites 
discretes du comportement pendant la premidre anode. La frequence dcs 
changements de posture a et4 la plus grande i la t£te, moina giandc avix 
bras, et la moms grande aux jambes Lea changements dc posture des 
lambes ont 6l6 le plus souvent unilateraux. Au-dcssous dc I’ipaiilc, les 
postures non symm^tnques et ftendiiea des braa ont iti plus fr^quentes vers 
la fin de la premiere .ann^e. 
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EINE UNTERSUCHUNG DER TATIGKEIT UND DER LAGEN IM 
SCHLAFE BEI SAUGLINGEN 
(Referat) 

Es wiirde eine Untersuchutig gemacht an dem Anzahl und der Verleilung 
der Tatigkcit wphrend dea Schlales bei Nacht und bei Tag, und dci Lagcn 
(postures) wahrend des Tageschiafcbcns bei Sauglingen die wcnigei als 
em Jahr nit waren Mon fand, dass es wahrend der Tageschlafchen 
durchschnittlich 10 5 Minuten Tatigkcit per Stunde gab, und wahrend dcs 
Nachtschlafes 24 4 Minuten per Stunde. Die durchschnittliche Lange der 
Perjoden der Riihe wahrend dei Tageschlafchen betrug 7 8 Minuten und 
wahrend des Nachtschlafes 49 Minuten. Die Tageschlafchen warden im 
Laufe des ersten Jahres bestimmt ruhiger, und man fand einigen Bewcis 
dafdr, dass der NachtschUf im Laufe dieser Periode nktlvcr wurde Der 
Snuglingsschlaf ist viel aktiver, als dei Schlaf hlterer Kindei oder Erwach- 
sener, und ist von oiner Nacht auf die andere wemger vanabcl. 

Die Schlaflagcn und Bewegungen erteilcn Beweis fur antero-posteralc und 
proximal'distale Giadiente der Entwicklung der TatJgkeit, und fur emc 
fortsetaende Difterenzierung abgesonderter Tatigkeitseinheiten (diilerentia> 
tion of discrete behavior units) im Laufe des ersten Jahres Die 
Haufigkeit der Lagewechselungen war im Kopf am grossten, in den Armen 
am nachst'grosscen, und in den Beinen am gerlngsten Lngewechselungcn 
der Beine waren meistens zweiseitig und syirnnetrisch, nber Lageweehse- 
lungen der Arme waren meistens einseitig Von den Schultern nach unten 
wurden asymmetrlsche und ausgedehnte Lagen der Arme gegen Ende des 
ersten Lebensjahres haudger 
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TWIN RESEMBLANCES IN MOTOR SKILLS, AND 
THE EFFECT OF PRACTICE THEREON*^ 

From the Department of Psycholoffy, Stanford University 

Quinn McNemar 

t- 

I, The Problem anp Experimental Procedure 

I Statement of the Problem. Although the scientific study of 
mental inheritance began as early ns 1869, and although a voluminous 
literature on the subject now exists, few data aic available on the 
specific problem of heredity and environment as determiners of 
individual differences in motor abilities. It is tlic puipose of this 
paper to present the results of an investigation on the inheritance of 
tile abilities involved in certain performances requiring skill. 

The research to be described deals with the comparative icsem- 
blance of identical and fraternal twins and with the effect of piac- 
tice on twin resemblance. Genetically, the two individuals of an 
identical pair inherit the same germ plasm, whcicas the two individ¬ 
uals of a fraternal pair have similar but not identical heredities Indi¬ 
viduals having the same hereditary origin should icscmble each otlicr 
in hereditary characteristics, but it does not follow from this that all 
traits in which identical twins show a high degree of resemblance are 
hereditary in origin, It is well known that identical twins have 
highly slmilai environments, a fact which has led some to attnbute 
their resemblance in abilities to common envhonmcntal factors. The 
writer does not deny that there may ordinarily be a greater similarity 
in the environments of identical twins than in those of frateriiais, 
but it seems to him highly improbable that the environmental dif¬ 
ference of fraternal twins is sufficiently gieater than that of identicals 
to account for a great amount of diffeicncc in the resemblance co¬ 
efficients of the two. 

To be more specific with regaid to skills it may be said that 
insofar as the two individuals of a fr<atcrnal pair (like-sexed) liave 

•Accepted for publication by Lewis M Tcrmnn of the Editorial Board 
and received in the Editorial Office, August 23, 1932 

The writer wishes to express his thanks to Professors L. M. Tcrman 
and J E Coover for criticisms and suggestions during the progicss of this 
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used the same toys, played the same games, and attempted the same 
"stunts,” they have had an equal opportunity to develop muscular 
skill. Some investigators have assumed that the enviionraents of 
fraternal twins are not more drfferent than the environments of 
identicals, but it is here assumed merely that the difference is small 
in comparison with the difference in resemblance of the two types of 
twins In fact, the part of the study dealing with practice effects 
rests on the hypothesis that intra-pan diftcrenccs may be due to 
environment and that practice of an equal amount would tend to 
wipe out such differences ns are the result of environment. If, on 
a particulai performance, practice raises the fraternal resemblance 
to that of identicals, it can be argued that this trait or ability is 
greatly influenced by nurture If, on the other hand, practice does 
not inciease twin resemblances, it may be inferred that the differences 
are probably due to heredity. 

This study is based on motor abilities rathei than on motor ability 
because the work of Seashore (17), Perrin (15), Garfiel (5), and 
others has shown that there are several more or less specific abilities 
instead of a general one For this reason, tests of several abilities 
have been employed in the picsent research, and it will therefore be 
possible to determine which of those studied show the gieatest influ¬ 
ence of environment. 

2. Apparatus and Technique. It was necessary for the investi¬ 
gator to choose from tlie available tests of motor abilities those 
which would meet certain essential requirements First, the measure 
should have high reliability and objectivity of scoring. Secondly, its 
perfoimance should not be irksome or fatiguing, but rather inter¬ 
esting and challenging to the subject Thiidly, the apparatus in¬ 
volved should be portable and easily set up Fourthly, no two tests 
measuring the same function should be included. Fifthly, it seemed 
desirable to include as part of the battery some tests adaptable to 
piolongcd practice in order to facilitate the collection of the two 
types of data desired 

A further word should be said about the selection of abilities or 
functions to be studied in that pait of the investigation which deals 
with practice effects Obviously, they must be functions which show 
iqipiovemeni with practice, and preferably rapid impiovcment at 
fiist, followed by an early flattening of the practice cutvc A con¬ 
sideration which is often ovci looked in piactice studies concerns a 
possible change in function with practice. For example, a digit- 
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symbol substitution test is at first a sensory-raotoi task, but with 
piactice It becomes a memory-motor peiformance. If twins were 
practiced on such a test, any change m resemblance miglit be due 
to a change to another function for winch twins show a different 
degree of resemblance, 

The piactical difficulty of scheduling appointments on successive 
days made it imperative that all the work with a paii be done in a 
single day, and this m tuin necessitated the use of practice material 
of such a nature as to give a good practice curve within a short time. 

The following tests were finally chosen foi the cxpenincnt: (1) 
the Kocith pursuit lotor, (2) the Whipple steadiness tester, (3) 
the Miles' speed dull, (4) the Brown spool packer, and (5) caid 
sorting. All of these have been used to measure ability, while the 
first, fourth, and fifth were used to measure practice effects A 
complete description of the pursuit rotoi, spool pnckci, and speed 
drill has been given by Scashoie (16), and of the steadiness tester 
by Whipple (21), but card sorting as here used must be briefly 
described The subject is required to sort by suit ordinaiy playing 
cords into a tray divided into four labeled compnrtinents, 4)^ by 5^ 
by y 2 inches each. He holds a pack of 52 cards face down and 
these arc turned up one at a time and tossed into the pioper com¬ 
partment with face up. The scoic is the number of cards sorted 
correctly in 30 seconds. Previous investigators working with caul 
sorting have taken the time to sort a pack of cards as the score, but 
since in this experiment two subjects work simulttincously, it seemed 
desirable to hold time constant and tlicicby avoid any distraction 
which might be caused by one subject's finishing ahead of tlic other, 
The packs used were always well shuffled by the fan mcihod 

Table 1 shows the number of trials and the order from test to 
test. Ten trials on the pursuit rotoi ^verc followed by four trials 
on the steadiness tester, etc In all, seven cycles were used, the first 
three including all five tests, whereas for the last foui the steadiness 
test and the speed drill were omitted. The fust thiee cycles were 
given during the morning, beginning at about nine o’clock, and the 
last four were given aftei lunch, finishing at about three o'clock 
The time for the first cycle, which includes tune foi diiections and 
demonstrations of the performances, was about 60 minutes, for the 
second and third cycles, 45 minutes each, and for the last four cycles, 
30 minutes each. 
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TABLE 1 

Schedule of Cvcles ahd Trials 


Test 

Length 
of trial 

1 

2 

3 

4 

5 

6 

7 

Pursuit rotor 

20 sec. 

10 

10 

10 

10 

10 

10 

10 

Steadiness 

3-lS sec 

4 

4 

4 





Speed drill 

10 sec 

4 

4 

4 





Spool packing 

60 sec. 

4 

4 

4 

4 

4 

4 

4 

Card sorting 

30 sec. 

4 

4 

4 

4 

4 

4 

4 


Between c/cles a rest period of a few minutes was given, but during 
a cycle the subjects were required to shift rapidly from one task to 
the next. (The lunch period varied from 45 to 75 minutes ) The 
two individuals of a pair worked by turns on the pursuit rotor, steadi¬ 
ness test, and speed drill, but simultaneously on the spool packing 
and card sorting 

3. Jnstruciio7is to Subjects. After making notes necessary for 
diagnosis of identity, the following general directions or instructions 
were given: 

'‘The nim oi these tests is to measure individual dilTetences 
in skill of doing Hve performances and to see what the effect of 
practice will he on dhferences in performance. We wish to see 
whether twins arc alike or not in their performances in such 
tests as we have here. You will be given your scores as we go 
along, and you will always be told how best to do each test, 
so it is not a piiezle btit a measure of accuracy and speed of 
performance We will shift from ore task to another as rap¬ 
idly as possible, but you will have sufficient rest periods. Work 
as hard as you can just as you would in an athletic contest, and 
try to make each trial better than the last or previous trial 
It Will be interesting to see which of you can get the higher 
scores, so if you wish to have a friendly race you may do so 
Remember that everybody makes rather low scores at first, but 
with practice you can improve your score” 

The specific instructions for the puisuit rotor, speed drill, and spool 
packing followed those given by Seashore (26), and for the steadi¬ 
ness test those given by Whipple (21) For the caid sorting the 
following instiuctions were given: 

"In this test you aie to sort cards into four piles according 
to suits Hold the pack of cards like this (face down) turning 
up one card at a time and tossing it into its pioper place face 
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up. You are to see how mary cards you can correctly soit iii 
JO seconds I will tell you when to start and wlien to stop If 
you make a mistake, just go right ahead, as mistakes will not 
be counted against you If a card drops on the tabic or floor, 
don’t bother to pick it up Practice will Improve your score” 

It should be noted that all the requited performances weic dem¬ 
onstrated befoie the subject made his first tiial. If a subject at¬ 
tempted to do a test by some novel method, he was corrected and 
again told the best way of obtaining a good score All the scores 
of a pair were placed on a record sheet winch was available for 
inspection by the two subjects Thus each twin could follow his 
own progress on the tests, and also that of his biotbei. 

4 Motivaiwu. As in othci testing and learning cKpeiiments 
in psycliology, motivational factors cannot be ignoicd The wiiter 
believes that certain conditions in the present investigation have 
tended to produce a high degree of motivation In the first place, the 
two individuals of a pair were urged to compete with each other as 
though they were in an athletic contest or a game in which each 
tiics Co win over the othei. It must be admitted tliat in some cases 
competition led to intense rivalry, but the few cases of extreme 
rivalry were easily handled by the expcriinentci in sucli a way that 
he believes no loss in efficiency resulted In the second place, since 
the subjects always knew thcii own standing and were urged to 
“beat*' their pievious scoi®, the factor of self-competition was intro¬ 
duced and It was gratifying to the cxperiracntci to observe the value 
of this as an incentive In the thud place, it was evident that the 
subjects weic eager to obtain scores which would compaie favoiably 
witli tliose of other boj^, and thus competition of anotlier type was 
brought into plav. 

These thiee factors, intra-pan competition, sclf-compctition, and 
a type of competition against the scores of the gioup, appeared to be 
very efficacious motivational scliemes. The experimenter was well 
pleased with the enthusiasm and cooperation shown by the subjects 
It might be expected that the twin having the lessci ability would 
tend to become discouiaged, but it should be remembered that the 
nature of the tests was such that the pooicr in one task was not 
necessarily poorer in the other tasks (Later it will be shown that 
the coefficients of intcrcorielation aie so low as to justify this state¬ 
ment.) In fact, the cases in which one individual was ahead m all 
five tasks were veiy few 
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Despite the claims just made for strong motivation, there weie 
two pairs in whom the lack of motivation was so obvious as to make 
it inadvisable to include their results in the computations for eithci 
the resemblance or practice part of the study, and in the case of two 
other pairs the coopeiation during the afternoon cycles was such as 
to make it advisable to exclude their results from the practice study 
The investigator admits that the throwing out of the iccords of 
these four pairs is a subjective matter, but he feels that the lack of 
motivation was so obvious that a second experimenter would have 
anived at the same decision In the piesentation of lesults, the scores 
of these four pans (Nos 6, 14, 88, 97) will be given as a matter 
of record. 

5. Selection of Subjects. Three factors influenced the decision 
to use only boy-pans for this cxpeiiment fiist, sex as a possible 
variable would be ruled out, secondly, it was believed that in motor 
tests boys would be better motivated than gnls; and thirdly, since a 
large part of the field work was to be done during the summer vaca¬ 
tion, it was thought that it would be easier to persuade paients to 
allow boys to be taken away fiom home for a day in the laboiatory It 
was decided to use twins of junior-high rathei than high-school 
age for the following reasons, fiist, it was believed on n priori grounds 
that boys of junior-htgh-school age would be moic cooperative, 
secondly, fewer junior-high-school boys work during the summer 
months; and thirdly, since the laiger pait of the field woik was to 
be done during school months, it was felt that school authorities 
would be more willing to allow junior-high boys to miss a clay of 
school Grade-school twins were excluded because it was feaied they 
would be more subject to fatigue and therefore less easily motivated 
It should be noted, howevci, that some bovs not in junior high 
school were included in the study because they had twin biotbeis 
who weic One senioi-high-school pan was also included in die 
study. 

Witli the study limited to boy-pair twins of junior-high-scliool 
age, It became necessary to suivey the junioi high schools of several 
cities in oidci to locate the desired numbci of pans (100 pairs was 
the goal of the study). To locate the twins, a brief circular was 
distributed among the teachers asking them to inquiic for "any 
boy in the room who has a twin brother in the same loom oi in 
some other room, grade, or school *’ Tins metliod was used in all 
the cities surveyed except Oakland, where the diiector of lesearch 
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TABLE 2 

Pairs Located and Number Coofcratino 


City 

Number 

located 

Number who 
cooperated 

Blank 

refusal 

Working, ill, 
vacation, etc 

Fresno 

9 

9 

0 

0 

Long Beach 

9 

K 

0 

1 

Los Angeles 

45 

28 

5 

12 

Oakland 

20 

17 

3 

0 

Pasadena 

9 

6 

0 

3 

San Francisco 

35 

26 

8 

1 

San Jose 

6 

4 

0 

2 

Totals 

133 

98 

16 

19 


assured the writer that the counselors would know the location of 
all twins. Tabic 2 shovra the result of the survey for the several 
cities and also tlic numbei of cooperating and non-coopciating pairs 
of twins therein. 

The writer thought of clieckmg the number located against the 
number of pairs which would be expected for the junior-high-school 
population surveyed (approximately 65,000) on the basis of tlic 
ratio of single to twin births, but this plan was abandoned because 
of lack of exact information concerning the greater infant mortality 
for boy twins, and because of complications resulting fiom the fact 
that in several cases only one twin of a pair was in junioi high school. 
It is inteicsting to note, nevertheless, that the number located com¬ 
pares favorably with the number of boy-pairs, 130, located by Wilson 
and Jones (23) m their survey of the entire school population 
(75,000) of several cities 

The field woik for the various cities was done as follows’ Fresno, 
during May; Los Angeles, Long Beach, and Pasadena, between 
June 26 and September 7, San Francisco, Oakland, and San Jose, 
September 27 to January 11. The numbci whose coopciation could 
not be secured because of working and vacation was natuially gieater 
for the three cities worked during the summer months, whcieas the 
greater number of refusals occuircd when cooperation would have 
meant the missing of a day of school. Although the moic difleicnt 
in intelligence are apt to be oveilookcd in a survey of this kind, it 
does not follow that those pairs would also show the grcatci differ¬ 
ence in motor skills, since tlie average correlation of intelligence with 
the five motor performances is only .16. Whatever selection came 
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about Eis a result of failing to locate all the fraternal pairs would 
piesumably tend to make the coefficients of resemblance for the fra- 
ternaU higher than the true coefficients In the case of the identicals, 
It IS doubtful whether there is any relationship betweea differences 
and being overlooked. 

A second source of selection is the possible refusal of parents whose 
twins are markedly different from one another in their abilities. In 
the case of intelligence, this factor can be determined in part bv com^ 
paring the IQ differences of those whtKc parents refused with the 
differences of tliose whose parents did not refuse In Table 3 will 
be found the average IQ differences for several groupings of the 
cooperating and non-cooperating twins (IQ data were not avail¬ 
able for all pairs.) An examination of the results in this table shows 
that, when one extieme case showing a difference of 49 IQ points 
is omitted, there is little evidence of failure to secure cooperation 
being associated with mtra-paii diffeience in IQ. The extreme case 
demands a little attention. When the investigator interviewed the 
mother of this pair, he soon noticed that she was supersensitive 
about her boys, and her refusal led him to believe that they might 
be maikedly diffeient Subsequent checking of school records re¬ 
vealed this large IQ difference The extort to which selection as a 
result of refusals or working, etc., has affected the coefficients of 
resemblance for motor abilities cannot be determined, The fact 


TABLE 3 

Average IQ Differences for Several Groofs 


Group 

N 

Mean IQ diff 

Cooperating pairs 

90 

8 1 

Non-cooperating pairs 

29 

9.7 

Non-cooperating, omitting extreme case 

28 

32 

Non-cooperating because of work, etc 

17 

10 0 

Non-coopcrating because of refusal 

12 

9,1 

Ditto, omitting extreme case 

11 

54 

Cooperating fratcrnals 

4+ 

10 4 

Cooperating identicals 

46 

58 

Non-cooperating probably fraternals 

15 

123 

Ditto, omitting extreme case 

14 

96 

Non-cooperating probably identicaia 

8 

5 8 

Non-cooperating iinclassiBed 

6 

8,2 



78 


JOURNAL OF GENETIC PSVCIIOLOGy 


that as many icfusals were met with in the case of identicals (pioba- 
ble) as in the case of fraternals (probable) would indicate that 
factors other than dissimllaiity vvcic involved in tlie refusals As 
noted, some refusals resulted from the dcsiie of paieiits to keep the 
twins in school. 

6 Diagnosis of Identity in Twins. Fiobably the gieatest single 
difficulty to be met with in studying twins is th.it of the diagnosis 
of identity If accuiate birth iccords wcie always available, this 
problem would be much easier, but in the absence of information 
concerning the membranes at bulb the investigatoi must turn to 
other ciiteria for classification Many criteiia have been used by 
investigators, all of whom admit that there is no one cntiicly satis- 
factoiy There is, howevei, lather general agiccinenl among stu¬ 
dents of twins that m the large majority of cases diagnosis is leadily 
made Newman (10), Siemens (18), Vcischucr (20), and Dahl- 
berg (3) arc all of the opinion tliat diagnosis can be made with a 
high degree of certainty In all but a few cases. Klein (8) and Curtius 
(2), however, claim that ccitain classification is by no means easy. 
Newman (11) has recently made extensive claims for the use of 
linger prints, but the work of Komal (9), Wilder (22), and Cum¬ 
mins (1) throws some doubt on the value of the finger piint method. 

It appears therefore that although a large pioportion of twins are 
easily classified, there remain a few pairs which can never be diag¬ 
nosed with absolute certainty by any method or combination of metli- 
ods at present available. In the present investigation, a scheme of 
diagnosis similar to that of Siemens (18) has been used, tiie Siemens 
method having been modified somewhat to include the salient points 
of similar schemes. The following criteria were used (1) Eves— 
color, iris pattern, lash color and length, and (2) Hair— 

color, form, texture, distribution on foiehcad, temple, and neck (3) 
Skin—color, texture, freckles, follicles, and blood appeaiaiice (4) 
Mouth—form, lips, tongue grooveSj and teeth. (5) Ears—size, 
shape, and lobes (6) Other features—face form, nose, and chin. 
(7) Hands—form, fingers, and palm lines. (8) Finger prints in 
doubtful cases. 

Following the above scheme, the investigatoi was able to diagnose 
with a fairly high degiee of certainty 95 of the 98 pairs as being 
48 fraternals and 47 identicals, the remaining three paiis being doubt¬ 
ful It should be noted that the effect of wiongly diagnosed cases 
should be to laise the coefficients of lesemblance for the fraternals 
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and to lower the identical coefficients, so that any conclusions diawn 
fiom the results of the resemblance part of this study must be modi¬ 
fied accordingly. 

7. Statistical Constderations. It is the purpose of this section 
to set forth the statistical procedures used in leducing the data 
Such a discussion will indicate to the reader the statistical concepts 
employed, and will eliminate the necessity of interiupting the presen¬ 
tation of results with such explanations. 

The reliabilities of the tests have been deteimined by the odd-eveti- 
trial technique and the Brown-Spearman foimula. Although tlieie 
IS some question as to whether such a procedure gives leliability 
coefficients compaiable to those obtained by the test-retest or form- 
versus-form method, the wiiter believes it to be the most satisfactory 
method of determining the reliability of scores affected by practice. 
By the use of odd-even trials, two sets of scores are obtained which 
are neaily comparable as regards practice effects, and which are more 
compaiable as to means and standard deviations than any other set 
of scores obtainable from learning material The rehabilitees have 
been computed foi the entire age range, and then the reliability foi 
a single age determined by use of Formula 178, Kelley (7, p. 222) 
The standard deviation for a single age range for use in this foi- 
mula corresponds to the standard error of estimate ns determined 
from a knowledge of the correlation between age and performance. 

The interconelations of the several variables have been computed 
by the product-moment method using the twins as individuals, and 
hence these correlations are based on twice as many cases as theic 
are twin pans in the study 

Coiielations for twin resemblances have been computed from 
double-entiy scatter diagrams in which Twin A is first enteied as 
X and Twin B as y, then B as a: and A as y Accoiding to R A 
Fisher (4, p 180) this gives a more accurate estimate of intra-class 
coirelation than any other method The coirelation so determined, 
however, suffers from a slight negative bias, which, being small (less 
than .01) in comparison with the piobablc errors, has not been al¬ 
lowed foi in this study. For » pairs such double-entry plots will 
contain 2 n entries, but the probable erroi of the resulting coiielation 
coefficient is not based on a sample of 2 « The advantage, as le- 
gaids the probable enor, is equivalent to additional pairs (4, p. 
183) 

The paitial correlation tecliniquc has been used to icndei age 
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constant. Before computing the partial coefficients, tlic age-versus- 
peifoimance scatter diaguros were carefully studied to be sure the 
relationships showed no cuivilincar tendencies All the intcrcoric- 
lations and twin correlations icported in the chapter on results arc 
partials, age being thereby elimmatecl as a variable. 

Conections for attenuation have been made and tlie conected 
r’s will be given along witli the raw coefficients. Since there is some 
doubt as to whethei the odd-even-trial reliability coefficients for 
material which involves learning are the propel ones to use to allow 
for enors of measuiemcnt, the principal analysis of the data does 
not depend upon the corrected coefficients. The probable errors 
of the corrected coefficients have not been determined because the 
collected r’s do not differ much from the raw coefficients, and have 
probable enors of appioximately the same magnitude. 

For the study of the effect of practice on twin resemblances it 
is necessary to show that the direction of results will be in agice- 
ment for time and attainment units, that is, that if a change in twin 
resemblance as a result of piacticc occuis when attainment scoics 
are used, a similar change would also occui if time scores weic used. 
The reciprocals of the attainment scoics wdl be proportional to the 
tune required to do a given amount of woik at the rate indicated 
by the original (attainment) scoics. Thus the rank order of indi¬ 
viduals as determined from their attainment scores would not be 
altered by conveiting their scoics to time units, and, if twin lescm- 
blance were determined by the rank-difference method, the coeffi¬ 
cient for attainment units would be the same as that for time units, 
Furtheimore, any change in rank ordei as a result of piactice will 
be the same for cither type of unit, so that, if practice increases (or 
decreases) twin resemblance when attainment scores aie used, the 
same change would also be found if time units were used Accord¬ 
ingly, it seems safe to infer that the product-moment method of coi- 
relation would also show agreement from unit to unit in rcgaid to 
changes in resemblance (resulting from practice) It is not as¬ 
sumed, however, that the coefficients of resemblance based upon the 
two types of units would be exactly the same, but only tliat any 
change in resemblance as a result of practice would be in the same 
direction for both units. Empirical evidence will be presented later 
to show tliat the above infctence is wairanted. 

The average intia-p.air diffeicnees have been obtained by straight¬ 
forward computation of the average diffeience regardless of the 
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direction of differences. An average difference is difficult to inCeipret 
without knowing what the average difference would be for indi¬ 
viduals paired at random Since statisticians have not, to the wutei s 
knowledge, determined this theoretical expected difference, psycholo¬ 
gists have resorted to the computation of the aveiage difference be¬ 
tween scores drawn at random by pairs But by the use of such 
a procedure the theoretical expected average difference might not be 
obtained because of the sampling errors involved in the diawings. 
In an attempt to solve this problem, the writer has applied the 
elementary theories of probability to build up a distribution of dif- 
fciences for a million pans drawn at random. Empirical determina¬ 
tion of the average diffeience of this obtained distribution gave the 
theoretical average difference as l.l2837929-b times the standard 
deviation of the distribution of ability in a given trait Since 2 over 
root pi equals I 12837916-}-, it can be said that the theoretical av¬ 
erage difference for individuals paired at random is 2-;-\/pi times 
tf. (The writer has a more rigorous analytical derivation which he 
hopes to publish shortly. By it he obtains the last given value above ) 

Other statistical concepts incidental to the use of the above men¬ 
tioned procedures need not be discussed m detail here, but they will 
be given essential treatment at the time of their use in tlic following 
chapter on results 

II. Results 

This chapter on results is divided into four sections the flist of 
which contains pertinent data on the distributions, age relationships, 
inteiielations, etc , of the vaiiables (based upon twins as individuals) 
The second section is devoted to the results of the study of twin 
icsemblances stated in conelational tcims, while the third section is 
concerned with intia-pair differences. The last section gives tlie 
findings foi the effect of piactice on twin resemblances All intei- 
pretations and conclusions will be leseivcd for the third chapter 

1 Distributions, Jnterrelatmns, etc It will be recalled from 
Table 1 (schedule of cycles and trials) that the first cycle consisted 
of 10 tiials on the pursuit rotoi and foui tiails on eacli of the otliei 
four tests. The second and third cycles were the same as the fiist, 
while the remaining cycles omitted the steadiness testei and speed 
dull The scores used m the resemblance study, and conscquentlv 
the scores foi each test upon which the means, staiidaid deviations, 
and inteirelations presented in this section are based, rcpicscnt the 
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sum of the scores eained on all the trials of the first thice cycles. 
Tliat is, the score on the pursuit lotoi is tiie sum of the scoies on 
30 trials, etc. 

Table 4 contains the means and standard deviations foi the sev¬ 
eral variables for the two groups of twins separate and combined 
The fiaternal gioup is supeiior on all five peiformances, but for only 
the last two, spools and cards, do the diftcrences approach statistical 
significance With regard to variability, the difteiences for the steadi¬ 
ness and card sorting are neaily tliiec times their standard crrois. 
Since the coefficients of resemblance arc greatly affected by the range 


TABLE 4 

Basic Constants for Groups (No Allowance tor Ace) 


Variable 

Group 

Mean 

m 

SD 

(T 

sd 

N 

Pursuit 

Frat 

232+ 

82 

783 

58 

92 

rotor 

Ident 

2172 

80 

77+ 

57 

9+ 


Comb. 

22+7 

S7 

774 

40 

136 

Steadiness 

Frat 

230 

19 

182 

13 

92 


Ident 

2+6 

24 

232 

17 

94 


Comb 

233 

15 

209 

11 

186 

Speed 

Frnt. 

2490 

22 

207 

16 

92 

drill 

Ident. 

2+73 

22 

216 

16 

94 


Comb. 

2+8+ 

15 

211 

11 

186 

Spool 

Frat 

761 

8 

79 

6 

92 

packing 

Ident 

741 

7 

66 

5 

9+ 


Comb. 

751 

5 

7+ 

4 

186 

Card 

Frat 

285 

+ 

+2 

3 

92 

sorting 

Ident 

275 

3 

31 

2 

94 


Comb, 

280 

3 

37 

2 

186 

Age 

Prat. 

1+31 

13 

1.25 

09 

92 

(yrs.) 

Ident 

14 38 

.13 

128 

,09 

9+ 


Comb. 

1+35 

.09 

1.27 

07 

186 

Mental 

Frat. 

1+45 

19 

1 78 

,13 

83 

age* 

Ident 

1+16 

.22 

205 

16 

90 

IQ* 

Frat. 

102.1 

1.+ 

13.4 

1 0 

88 


Ident. 

99 6 

1.6 

152 

11 

90 

MAt 

Comb 

14.56 

16 

1.77 

11 

120 


^Includes TGT., NIT., and other tests. 
fTerman Group Test only 
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TABLE 5 

CORRCLATIOMS WITH AgE 



N 

Puisuit 

Stead 

Drill 

Spools 

Caids 

Frat. 

92 

339 

254 

510 

2+3 

367 

Ident, 

9+ 

268 

268 



406 

Comb 

186 

.299 

259 

347 

.134 

372 


of ability in the gioups, allowance will be made foi deferences in 
vai lability when the coefficients for identical twins are compaied 
with those for the fratemals 

The age distributions are nearly the same for the two groups, but 
foi intelligence (mental age and IQ) the identical-twin distribution 
is slightly more variable as indicated by the largci standard devia¬ 
tions. The writer does not place much confidence in the use of the 
intelligence test data available for the twins of this study because 
of the variety of tests repiescnted and because of possible errors in 
the school records from which the scores were obtained. The Ter- 
man Group Test scores, however, may be sufficiently reliable for a 
rough estimation of the lelationship of the motor abilities herein 
studied to intelligence Consequently, the 120 individuals having 
Terman Group Test scoies have been combined foi this purpose, and 
the mean and standard deviation for this combined group arc given 
at the bottom of Table 4 It should be noted that age as a variable 
has not been allowed for in reporting the standard deviations of 
Table 4. 

The correlation of the motor abilities with age are given foi icfer- 
ence in Table 5 (All other corielations reported in this study aie 
for a single age, age having been held constant by paitial correla¬ 
tion technique.) 

In order to indicate the community of function between tlie tests 
herein used, the intercoirelations for the several variables are given 
in Table 6 These intercorrelations are somewhat higher than those 
reported by Peirin (15), Garfiel (5), and Seashore (17) for various 
motoi functions, the difference probably being due to a difference in 
range or to a higher degree of motivation in the twin study. It will 
also be observed from this table that the correlations of the motor 
tests with intelligence are very low 

2 Twni Resemblances w Motor Skills, Table 7 gives the re¬ 
liability coefficients, twin-resemblance coefficients (uncorrected and 
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TABLE 6 

iNTERCORRELAnof/S BaSBD OW li6 TWINS TaKEN AS INDIVIDUALS 


Ag6 constant RcliabilUies are given in the diagonal 


Pursuit 

Steadiness 

Drill 

Spools 

Cards 

Pursuit 

.992 





Steadiness 

.361 

979 




Speed drill 

511 

.284 

.978 



Spool packing 

427 

221 

421 

.960 


Card sorting 

295 

151 

333 

.409 

.965 

Ternnar Group Test 






mental age (N, 120} 

17 

0+ 

37 

.17 

15 


corrected for attenuation), nnd the standaid deviations for the two 
groups—all with age constant. In all five performances, those twins 
diagnosed as identicals sliow a dcgice of resemblance winch is higher 
than for those diagnosed as fratcrnals. It will be noticed that for 
all tests except the puisuii rotor there is a ratlicr large difference 
in the range (5 D ) of ability, the identicals b.howing a greater range 
in two tests and the fraternals having the greater S,D. in tile other 
two. 

As IS well known, correlation coefficients arc not comparable when 
based on groups showing differences in range of nbilit/. For example, 
on the steadiness test the coefficient of rcscmblnnce for fraternal 
twins is lower than that for identicals for two reasons, namely, 


TABLE 7 

Twin Rbsbmslances in Motor Skills, 46 Fraternal and 47 Identical Pairs 

Age constant 


Test 

Group 

Relia' 

biiities 

Twin r's 

Conected 
for atten 

S.D ofilist 
of scores 

Pursuit 

Frat 

.991 

503± 073 

508 

737 

rotor 

Ident 

.993 

9+9± 010 

956 

746 

Steadi- 

Prat. 

968 

218± 092 

.216 

176 

ness 

Ident 

.986 

.854± 026 

866 

224 

Speed 

Frat 

970 

433±079 

.447 

178 

drill 

Ident 

.976 

819±.032 

.839 

212 

Spool 

Frat 

955 

.48S±07S 

.508 

77 

packing 

Ident. 

.962 

.615±.060 

639 

66 

Card 

Frat, 

973 

49B± 074 

512 

39 

sorting 

Ident. 

952 

.731± 045 

.767 

29 
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greater intra-pair differences and lesser range (S D.) of ability. The 
difference between these two resemblance coefficients would be less if 
the ranges of talent were ecjual The same is true for the speed 
drill, but in the case of spool packing and card sorting equalizing the 
ranges for the two groups would tend m each instance to increase 
the difference between the resemblance coefficients for the two groups. 
In the light of the preceding discussion, it seems advisable to estimate 
what the correlations of resemblance would be if the range were the 
same for both groups of twins—a proceduie which will yield re¬ 
semblance coefficients which are more nearly comparable so far as 
range is concerned. 

If the correlation between two variables is known for a given 
range in each variable, it is possible to estimate the correlation for 
different ranges in either one or both variables by methods derived 
by Pearson (12, 13)—methods which he in a later paper (14) has 
shown to be general, i e., not based on Gaussian-type distribution. 
Since neither of these foimulas is applicable in the case of double- 
entry twin correlation, it was necessary to devise a method for 
adjusting the resemblance coefficients for differences in range. The 
difference formula, r = 1—a */2o-**, gives the correlation as a 

d 

function of the vaiiance of twin differences and of the total variance. 
If one can assume that the variance of twin differences is the same 
throughout the range, this formula can be used to derive an ex¬ 
pression for the correlation in a lange differing from the given range. 

A change in range affects the factor, wheieas the o- ^ factor re- 

<1 

mains unchanged Solving the difference formula for a ^ gives 

d 

a ^ = 2 (t^ (1—r), which by assumption will be the same for any 

d 

range of ability. Back substitution leads to the following identity, 
2a2(l_r) ^ 

r = 1-in which the numerator of the fraction is the 

2^2 

variance of twin differences in terms of the given range of ability 
and of the con elation foi this given range To estimate what tlie 
correlation, R, would be for a range with variance of j®, the formula 
becomes R = 1—(1—r)/?® which gives the correlation for a 
different range m teims of the conelation for a given range and of 
the ratio of the variance of the given range to that of the second 
range Obviously, if s is larger than <r, the estimated correlation will 
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be higher than the ongiiial, but it a is laigci than ^ tile rcvcrs.e will 
be tiue. Furthermore, the estimated coiiclation, whether liiglici or 
lower than the original, does not indicate a gicatcr or lessci dcgicc 
of lesemblancc when resemblance is defined in leiins of twin differ¬ 
ences. If the fiiitemal and identical coefficients are adjusted to the 
same range, they are moie comparable measures of lesemWance than 
coefficients based on different langcs. 

It remains to decide whether the coefficient based on tlie smaller 
lange should be adjusted to that of the iaiger (oi vice vei-sa), oi 
whethei it would be better to estimate both coefficients foi tlic range 
represented by tlic standard deviation obtained by combining the two 
gioLips. TJic latter pioccdirre seems the moic reasonable since the 
combined gioup will give the best estimate of the variability of motor 
test ability in boy-pair twins (taken as individuals) of junioi-high- 
school age. If either the fraternal twins ot the identical twins were 
the moic vaiiablc group for all five tests, one might suspect that some 
selective factoi was opeiating, but since this consistency is lacking, 
the writer feels that the differences in variability aie probably cJiancc 
difteicnccs. It should be noted that since coirclntions with age con¬ 
stant are desired, the adjusted coefficients are obtained by using the 

TABLE 8 

Twin REaBMDLANcc Coejficiemts Adjusted roa Differenccs in Ranop—the 
Expectbo Correlations fjsi Ran^ op Abimtv Equal to That or tub 
Two Groups Comdined 

Age constant, 


Teat 

Group 

Unad¬ 
justed 
twin Hs 

S,D for 

single 

groups 

SO for 

groups 

comb'd 

Twin r's Corrected 
adjusted foi atten- 
for range nation 

Pursuit 

Frat 

.^03 

737 

739 

506 

51 

rotor 

Ident 

9+9 

746 


948 

.95 

Steadi- 

Frat 

238 

176 

202 

422 

43 

neas 

Ident 

.854 

224 


820 

.84 

Speed 

Frat 

.433 

178 

193 

542 

56 

drill 

Ident. 

.819 

212 


792 

.82 

Spool 

Frnt. 

,485 

77 

73 

427 

.44 

packing 

Ident 

.615 

66 


685 

.71 

Card 

Frat 

498 

39 

35 

.377 

.39 

sorting 

Ident, 

.731 

29 


81S 

.84 
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coefficients for constant age and the variances foi a single age as the 
values to be substituted m the above formula. 

Table 8 gives the unadjusted resemblance coefficients, the S.D’s 
for the two groups and for the gioups combined, and the resemblance 
coefficients estimated for a range equal to that of the combined group 
This procedure makes little change in the coefficients of resemblance 
foi the pursuit rotor, but for the steadiness test and the speed drill 
the coefficients for fraternals and identicals aie brought nearer to¬ 
gether, whereas the opposite occurs in the case of spool packing and 
card sorting The adjusted coefficient of resemblance given in 
Table 8 arc compaiable so far as range of ability and errors of 
measuicment are concerned (comparable fiom group to group and 
not from test to test), so that any conclusions drawn therefrom 
need not be modified because of these factors. 

3 Intra-Pair Differences in Mo<or Skills. Although an ex¬ 
tensive analysis of intia-pair differences has not been made, the average 
intra-pair differences are given in Table 9 These averages are the 
means of tlie absolute differences. For a particular test the average 
mtra-pair difference for identical twins may be compared with that 
of fraternals and the diffeienccs for both groups may be compared 
with the theoretical expected difference between individuals paired 
at random 

Table 9 also contains the absolute intra-pair differences for the 
three pairs unclassified (as fraternal or identical) and the differences 

TABLE 9 

Average Intra-Pair Differences and Differences for the Three Unclassi- 
riPD Pairs and for the Two Pairs Omitted from the Groups 
Because of Motivation 


Pursuit 

Stead 

Drill 

Spools 

Cards 

Expected mean diff 
between individuals 
paired at random 

833 

228 

223 

82 

38 

(1.128 xSD) 

Frat twins (/V, 46 prs ) 

569 

155 

1+9 

62 

31 

Ident twins (iV^47pra ) 

210 

90 

102 

+2 

17 

Pr No 2| unclassified 

375 

30 

88 

0 

29 

Pr No 28, “ 

793 

87 

125 

+6 

+7 

Pr No 50, 

471 

6 

297 

53 

3+ 

Pr No. 6, motivation (?) 

25 

31 

400 

27+ 

40 

Pr No, 14, " 

1901 

211 

647 

36 

83 
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TABLE 10 

MtANs AND Standard Deviations for the Seven Slgments or the Practice 

Series 



Pursuit rotor 
Prat. Idcnt 

Spool packing 
Frat. Went. 

Card 

Prat 

sorting 

Idcnt. 

Means: 

1 

370 

303 

225 8 

220.8 

88 4 

85 3 

2 

&48 

799 

2610 

252 7 

96 4 

94 5 

3 

1105 

1053 

2747 

265 9 

101,3 

97.6 

4 

1131 

1098 

281.3 

272 9 

104.1 

100.2 

5 

1307 

1276 

2891 

279 8 

104.9 

101 8 

6 

1367 

1369 

29S0 

287 7 

105.8 

102.0 

7 

1437 

1423 

299.9 

291 2 

107.2 

103.8 

SD‘9, 

1 

226 

193 

28 2 

22 8 

15,2 

11.3 

2 

310 

308 

29.3 

23 8 

14.2 

11.1 

3 

291 

313 

27 6 

20 9 

14.7 

11.1 

4 

261 

276 

29 6 

23 2 

13 8 

10.3 

5 

244 

246 

29.4 

23 0 

13.5 

10,2 

6 

250 

250 

29 3 

214 

13.5 

10.8 

7 

238 

221 

29 3 

23 6 

128 

109 


^or the two pairs omitted from the resemblance study because of ques¬ 
tionable motivation. The differences for the three unclassified pairs, 
when referred to tlie distributions of differences, give no indication 
AS to whether these pairs are identicals or fraternals. They might 
fall in either category so far as resemblances m motor skills arc con¬ 
cerned The lack of motivation on the part of one of the individuals 
in each of Pairs 6 and H is probably responsible for the large intra¬ 
pair differences for these pairs on certain of the tests As previously 
stated, the lack of proper motivation in these cases was so obvious that 
the investigator felt justified m excluding their scores from the 
computations. 

4. The Effect of Ptactice on Twin Resemblances. Before the 
data for the effect of practice on twin differences are given, it is 
necessary to give attention to certain considerations basic to those 
data. The reader will recall that the tests used for the practice 
study were the pursuit rotor, spool packing, and card sorting, and 
that the practice series was broken up into seven cycles or segments 
The total number of trials was 70 foi the pursuit rotor and 28 each 
for the spool packing and card sorting. Initial ability has been de¬ 
fined for each test as the sum of the scores made on the trials of the 
first cycle, and final ability as the sum of the scores of the seventh 
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cycle. Since performance on all trials beyond the first is affected by 
practice, tlie initial scores herein used arc not initial in the strictest 
sense. It is necessary, however, to take the sum of the scores on 
several trials in older to obtain measures of peiformance which arc 
reliable. Final ability is final so far as this experiment is concerned, 
and IS not final as regards the individual’s ultimate capacity 

The means and standard deviations, for the twins as individuals, 
for the practice series are given in Table 10. It will be noticed that 
the fraternals are superior initially and th.at they maintain theii 
superiority on all three of the practice tasks, and it will be recalled 
that they were also slightly superior in steadiness and on the speed 
drill. The differences in the spool packing and card sorting, which 
are larger statistically, are about twice their standard errors, and 
therefore not conclusive evidence for a true difference between iden¬ 
ticals and fraternals. The fact that the fraternals are also superior 
on the three other tests might be expected on the basis of the small 
general motor ability present as indicated by intercorrclations of the 
order of ,34. The writer believes that these differences have little 
significance as regards the two groups. 

When considering the initial and final coefficients of resemblance 
as given m Table 11, it should be remembered that the chief interest 
is in comparing the initial with the final coefficients for a particular 
group and not in comparing the two groups of twins for eitlier initial 
or final This Utter comparison is not justified unless allowance is 
made for the differences in tange of ability for the two groups 
Comparison of the initial with the final coefficients in Table 11 
shows that practice did not effect a change in the resemblance of the 
identical twins on the pursuit rotor or in spool packing, wliereas 
an increase in the lesemblance of the fraternal twins did occur for 
these two performances. Both groups show a slight deciease in 
resemblance in card sorting The difference between the initial and 
final coefficients of resemblance for the fraternals on the puisult 
rotor is 157± 081, and for the spools the difference is 174± 079, 
It should be noted that the differences j'ust given are between coiie- 
lated measures (for the correlation of initial with final peifoimancc 
see Table 12) and that the correlation between the two correlation 
coefficients which is needed in detei mining the probable eiror of the 
difference has been obtained by using Formula 129, Kelley (7, p. 
179) 
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sorting Ident 871 865 .750± 0+3 707± 0+9 
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TABLE 12 

Correlation or Initial with Final Ability 
Age con&Iant. 



N 

Pursuit rotor 

1st 10 vs last 

10 trials 

Spool packing 

1st 4 vs last 

4 trials 

Card sorting 
Ist + vs last 
4 trials 

Frat 

90 

643 ± 0+2 

.720± 03+ 

791± 026 

ident 

92 

671it.038 

6J2± 0+2 

718± 03+ 

Comb. 

182 

650± 028 

690± 026 

7S4± 021 


The observed changes in resemblance just discussed have been 
obtained by the use of attainment scores, and the wnter has argued 
earlier in this paper that similar changes would result if time scores 
were used. To check this assumption empirically the reciprocal 
scoies for fiaternals for the pursuit rotoi and spool packing, the two 
performances showing change, have been computed and used to 
determine changes in resemblance with practice These reciprocal 
scores will be proportional to the corresponding time scores, though 
not necessarily equivalent to those which would be obtained fiom an 
experimental set-up devised to give time scores. The results of 
this empirical check show for the pursuit rotor an increase in resem¬ 
blance, when estimated time scores arc used, from 342 to .536, and 
for spool packing an increase fiom .362 to 579—tlius supporting the 
assumption that when practice effects on twin lesemblatices are de¬ 
termined, the two types of units will levcal changes of the same 
order of magnitude. 

Since comparison of the initial with the final coefficients showed 
that practice had tended to increase fraternal twin resemblances 
slightly, the question arose whethei this change in resemblance came 
about gradually oi whether it occuired eaily or late in tlie piacticc 
senes. For this purpose the resemblance coefficients for tlie pursuit 
lotor and spool packing for fiaternals wcie computed for the inter¬ 
vening five segments of the practice curve. The resemblance coeffi¬ 
cients for the fraternals on caid sorting and for the identicals on 
all three of the tests were also computed foi segments (oi cycles) 
2 and 6. Examination of the results of this fuither analysis, as set 
forth in Table 13, indicates that the laiger part of the minor change 
in resemblance for fraternal twins on the puisuit rotor and in spool 
packing came duiing the earliei pait of the piactice senes Ceitain 
irregularities, probably due to chance, aie to be found in this table 
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TA.BLE 13 

Effect of Practcce on Twin Rbsemblancrs-as Shown by Correlations for 
Successive Sbcmbhts of thp Practice Curve 
Age constant 



1 

2 

3 

4 

5 

6 

7 

Approx, 

P.E'.'a 

Fraternals' 









Pursuit 

4+5 

461 

577 

.558 

.556 

6L2 

.601 

07 

Spools 

.375 

539 

438 

536 

532 

S9l 

549 

.07 

Cards 

556 

.472 




.454 

.485 

.07 

Identicals; 









Pursuit 

876 

864 




858 

869 

02 

Spools 

561 

573 




519 

542 

.07 

Cards 

.750 

,741 




61S 

.707 

05 


It IS necessary to consider at this place the data for the two pairs 
whose scores were not used in the practice study because of poor 
motivation during the last four cycles. In the ease of paii No. 88 
(fraternals, Twin B being very unstable since seeing his father com¬ 
mit suicide) tlie difference on the pursuit rotor for the initial cycle 
Was fourth smallest in the distribution of fratcinnl mtra-pair differ¬ 
ences, whereas for the 6nal cycle their difference was the largest. 
For the spool packing their difference dccicased slightly, mid for 
card sorting it increased slightly with practice. For pair No. 97 
(identicals, A easily discouraged) the differences foi the initial cycle 
on all three tests were exceeded by approximately 90% of intra-pnir 
differences for identicals, but for the final cycle the differences foi 
this pair on each of the three tasks were exceeded by only about 
15%, which shows that a marked increase in diffeiences occurred 
(probably as a result of motivational difference) 

III. Summary and Interpretations 

It has been the purpose of the present research to study the in¬ 
heritance of certain traits hitherto neglected by the students of 
heredity. A survey of the literature revealed few data which permit 
of any conclusions concerning whether there is or is not an hereditary 
basis for motor skills. Some individuals arc regarded by then fellows 
as being awkward by nature, while others arc said to have natural 
skill. Such conclusions by the layman, however, liave no scientific 
value beyond that of suggesting a field for research-—a field wliich 
should yield invaluable resulte for educational practice, vocational 
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guidance, and personnel management. This investigation has sought 
to throw light on the inheritance of certain performances involving 
muscular coordinations by ascertaining the relative resemblance of 
fraternal and identical twins, and by determining the effect of a 
limited amount of practice on twin resemblances. 

1 Summary of Experimental Procedure. In order to locate 
subjects for this investigation, a survey of the entire jumor-higli- 
school population of the following citite was made: Fresno, Long 
, Beach, Los Angeles, Oalcland, Pasadena, San Francisco, and San 
Jose In all, 133 pairs of male twins were located, and of this num¬ 
ber the cooperation of 98 pairs was secured. By using a classifica¬ 
tion scheme similar to that of Siemens (18), the 98 pairs were diag¬ 
nosed as 47 identical and 48 fraternal pairs, the remaining three pairs 
being undetermined 

The performances measured involved the following types of func¬ 
tions: (1) accuracy of eye-hand coordination in following a target 
moving in a circular path at high speed as measured by the Koerth 
pursuit rotor; (2) steadiness of motor control of aim, hand, and 
fingers as measured by the Whipple steadiness tester; (3) speed of 
rotary arm, wrist, and finger movements m turning a small hand 
drill (Miles’ speed drill) ; (4) speed and accuiacy in a bimanual 
coordination measured by the Brown spool packer, (5) speed of 
disciimination and serial reaction as measured by card sorting. 

Each pair spent a day, from about 9 am to 3 p.m., with the ex¬ 
perimenter in the laboratory, during which time they weTe given 
several senes of trials on each of five tasks. The two individuals of 
a pair worked under exactly the same conditions, taking alternate 
tiials on each of the first three tasks and working simultaneously on 
the last two Excellent motivation was secured by stressing mtra- 
pair competition and by urging each to ‘Tieat*’ his own record, (Be¬ 
cause of poor motivation, two pairs were omitted from the re¬ 
semblance part of the study and two additional pairs from the prac¬ 
tice part.) 

The statistical analysis of the data has involved. the use of partial 
coirelation technique as a method of holding age constant, the de¬ 
termination of resemblances from double-entry scatter diagrams; 
allowance for differences m range of ability by estimating the le- 
semblance for a single range—that of the entire group of 186 in¬ 
dividuals measured , allowance for errors of measurement by coi- 
recting for attenuation, and determination of average intra-pair 
differences for each performance for each group. 
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2. Limitations. The chief limitations of this research are two; 
selection and eirors of diagnosing identity. In anv attempt to locate 
twins, those fraternal pairs most different in physical appearance are 
more apt to be overlooked as are also those pans most cliffcient in 
intelligence. The first of these selective factors may oi may not 
be coi related with differences in motor skills, but the second is not, 
since these skills show no appreciable correlation with intelligence. 
Errois in diagnosing should Jesuit in lowering the resemblance co¬ 
efficients for identicals and in raising those for fratemala. These 
two sources of eiror, to the extent that they have entered, are of 
such a nature as to decrease the difference between the coefficients of 
lesemblance for the two types of twins 

3. Summary of Findings. The data on twin lesemblances in 
motor skills are summarized in Table 14, wherem are also given 
coefficients for other traits. An outstanding fact m this tabic is the 
marked paralleling of the coefficients for skills with those foi physi¬ 
cal traits and mtelhgencc, It is true, however, that those for motor 
skills are not quite so high as those tor anthiopomclnc measurements, 
a finding which is explicable on the basis of larger errors of measure¬ 
ment in the case of skills, these errors not being adequately allowed 

TABLE 1+ 

Summary Twin Resbmdlancbs in Motor Skiu.s Compared with Rescm- 
dlances in Other Traiis 
Age constant and corrected for attenuation 




Frat 

Ident 

This investigation. 

Pursuit rotor 

.51 

95 

44 frat pairs 

SteadiDcas 

43 

83 

47 ident. " 

Speed drill 

56 

82 


Spool packing 

44 

71 


Card sorting 

39 

85 

From Hoizinger (6). 

Tapping ability 

.43» 

78* 

52 frat Pairs 

Binet mental age 

67t 

9St 

SO ident. “ 

Height 

.65 

93 


Weight 

63 

.92 


Head length 

.58 

91 


Head breadth 

55 

,89 


Cephalic indcY 

.58 

.90 

From Stocks (19) 

Height 

.49 

.95 

50 (?) pis. each 

Weight 

.44 

.94 


♦Reliability of 8g assumed by present wiiter, 
^Reliability of 90 assumed by present writer. 
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for by corrections for attenuation involving reliability coefficients 
computed by the odd-even-trial technique. Nevertheless, the diffei- 
ences between the coefficients for fraternals and identicals aie of the 
same order of magnitude for motor abilities as for physical tiaits, 
Purthermore, the older of resemblance is the same for those three 
skills (pursuit lotor, steadiness, and spool packing) wheiein the in¬ 
dividuals have had no chance for specific piactice, as for the two 
tasks (speed drill and card sorting) which may have been affected 
by some previous practice in similar performances. It is also in¬ 
teresting to note that the resemblances found for intelligence and 
skills are strikingly similar. 

As to the part of the study dealing with the effect of practice on 
twin lesemblances, it was found that practice increased fraternal twin 
resemblances on the pursuit rotor from 45 to 61, and in spool pack- 
ing from 41 to 59, the increase in each instance being twice its 
probable error The fraternal resemblance in card sorting and the 
identical resemblance for all three perfoimances changed very slightly 
with practice In the practice study it was shown that consistent re¬ 
sults can be obtained regardless of whether the scoring units are ex¬ 
pressed in terms of attainment in constant tune or as time fur 
constant work, thereby demonstrating the feasibility of studying 
nature-nurture effects on specific traits by giving twins equal train¬ 
ing 

4. Interpretations and Conclusions It is indeed striking that 
twins diagnosed solely on the basis of physical Tcsemblance should 
show nearly the same divergence in resemblance coefficients for fia- 
ternals and identicals m the case of traits requiring musculai coordina¬ 
tion or skill as in the case of anthropometric measurements To say 
that tliese results are artifacts of the expeiimental procedure one 
must assume (1) that the two members of an identical pair tended 
to work at the same rate, le, that the supeiior allowed his brother 
to keep pace with him, and (2) that this factoi operated to a much 
less degree in the case of the fraternals The investigator’s observa¬ 
tions have convinced him that the competition and motivation were 
as high in one group as in the other—a conclusion which is suppoiled 
by the paiallel nature of the learning cuives for the two groups (see 
data of Table 10) If the identical twins did strive to be similar in 
then perfoimances, it was not noticeable in their laboratory behavior, 
indeed, there was evidence to indicate that a large proportion of these 
boy-pair identicals, contiary to popular opinion, rebel against the idea 
of being considered very much alike 
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To explain the findings on the biisis of nurtuie influences, one must 
assume that the two individuals of an identical pair have been sub¬ 
jected to much greater simiJarity of nurture hetors thnn have the 
two of a fraternal pair, and that this greater similaiity is sufficient 
to account for the laige difference m the resemblance coefficients for 
fratcrnals and identicals. It must be further asbumed that the sup¬ 
posedly greater similarity of nurture influences foi identicals is as 
potent in motor abilities as m intellectual ability, and that this 
greater similaiity has had the same effect m tlie case of tliose skills 
wherein there has been no chance for specific practice as in the case 
of those performances in which specific practice may have occurred. 
The writer’s experience with twins in tliis investigation has led him 
to believe that the assumption of a much greater similarity of nurture 
factors for identicals is not tenable, especially with regard to the type 
of enviionmcnt which offers opportunity for the development of 
muscular coordination. 

To ascribe the different degrees of resemblance between identical 
and fraternal twins to a difference in hereditary oiigin is to accept 
the explanation most accordant with the facts. The parallel between 
the resemblance coefficients for anthropometric traits (which arc ac« 
cepted as being due to heredity), foi intelligence, and for motor 
skills, and the parallel between the coefficients foi those skills sub¬ 
ject to specific training and those which are not, me both consistent 
with the hereditary and inconsistent with the environmental hypothe¬ 
sis. 

Summarh^ed briefly, this research has found that 46 fraternal and 
47 identical pairs of male twins of junior-high-school age show the 
same order of resemblance in the case of five performances requir¬ 
ing skill as in the case of anthropometric measurements, and the 
writer concludes that the hereditary hypothesis is the most plausible 
explanation of individual differences in motor skills. 
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LES RESSEMBEANCES ENTRE LES JUMEAUX A L’tGARD DES 
HADILETCS MOTRICES, ET L'EFFET DE L’EXERCICE 
LA-DESSUS 
(R£sumO 

Cette enquete a essayi de jetei de la liimiire sur I'lidritage dc ccitains 
actcs oil il a'agit des coordfnatlona musculairci au moycn de conitatcr la 
resaemblance relative dca jumeaiix fiaterncls ct idcntiqucs, et de determiner 
I’ellet d’une quantite litmte d’cxcrcice aiir les resBcmblances eiitrc Ics inmcnux 
Les tests d’habilete motricc employis ont ete le test de fermete do Whipple, 
le test de vitesse de Miles, Ic test de lotation dc Koerth, Ic test de Brown 
consiatant h ranger des bobines, et le triage de cartes, Les trois derniers 
ont 6tfi auasi employes comme taches d’etercicc On a obtenu des donn^es 
pour 98 paires de jumeaux males do I'age dc la “junior lilgh school," dont 
47 ont eti classes comme identiques et 48 comme fiatcrncls, les niities 3 
paires 6tant ind^tcrminSes Chnquc paire a passd environ cinq liciires au 
laboratoire oil on leur a fait subir pliisieurs sdnes tl’iprcuvcs siir chacunc 
des cinq taches, les deux d’une paire travailiant dans exnctcmenl les memes 
conditions On a obtcmi des mobiles exccHents cn appiiyant sur la concur¬ 
rence entre les panes et en pressant chacunc dc bnttre son record On a 
dvitd la fatigue en donnnnt une penode de repos dc temps en temps Les 
principalea limitations de cette recherche sont deux' le choix et les erreurs 
du diagnostic de I’ldentit^ On montre le fait que ccs fneteurs operent en 
sorte de reduirc la dilf^ience entre lea cojiHcicnta de lessemblancc entre lei 
deux types de jumeaux 

Les reaultats indiquenc que lea jumeaux moatrent Ic mcme ordre de res- 
semblance pour les habiletls que pour les traits anthropom^tilques ct qii'une 
quantity Uniitfce d'exercice a an effet Inslgnifiant sur les ressemblanccs entre 
les jumeaux it I’^gnrd de certaines habilet^s La considdi atioii dc la con¬ 
formity entre les ressemblanccs & I’^gaid des habiletys ct ccllcs ii I’^gard des 
traits anthropomytriques et entre lea habiletys sujettes au dressage special 
et celles non sujettes a fait concluie & I'auteur que I’onginc des cliffyrcnces 
mdividoellcs h V^gard des habilctys motrices cat h6ryditnirc plutot que due 
au milieu 

McNfmar 


ANLICHKEITEN ZWISCHEN ZWILLINGEN IN BEZUG AUF MO- 
TORISCHE GEWANDTHEIT, UND DIE EINWIRKUNG 
DER EINOBUNG DARAUF 
(Referat) 

In dieser Untersuchiing ist der Versuch gemacht worden, die Frage dcr 
Vererbung gewlsser, Muskelkoordinieningen (ranscular coordinations) in 
Anspruch nehmender Tatigkeiten dadiirch zu bchellen, dnss man die rela¬ 
tive Anlichkeit gescliwUterlichcr (fiatetnal) und ideiuiscbci Zwillingc 
crforschte und die Einwirkung eincr beachihnktcn Einiibiing niif die An- 
lichkeiten zwischen Zwillingen bestimmte. Die verwendeten Tests dcr 
motonschen Gewandhcit waren. dei Whipple'sche Fcstigkeitsprufei [Whip¬ 
ple steadiness tester], dcr Miles’sche Schnelligkeitscinuber [Miles' speed 
drill], der Kocrth’achc Verfolgiingsrotor [Koerth pmsint lolor], dcr 
Brown’sche Spulenpacker [Brown spool packer], und dns Aiislcscn von 
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Kaiten [card sorting] Die drei Ifltzteren warden auch ah Einiibungsaufga- 
ben vervvendet. Es warden Befunde gesammelt an 98 matinlichen Zwih 
llngspaaren, jm juiijor-lugli-schoo] Alter [etwa 11 bis ll Jahrc]; von denen 
47 ala identische und 48 als geschwiatcrhche Zwillmgspaarc dingnostlziert 
worden waren, wahrend 3 Paarc unbesUmmt bliebcn Jedea Faar verhielt 
8ich imgefahr funf Stnnden lang im Laboratormm, Wahrend dieaer Zeit 
machten sie mehrere Verauchsserien an jedcr der 5 Aiifgabcn diirch Die 
zwei Mitglieder eirea Panres arbeitctcn immer unter gcnau den selben 
Umstanden Eine ausgezeichncte Motiviemng wurde dadurch verschallt, 
dass man die Konkuiienz zwischen den beiden Mitghedcin ernes Paaies 
bctonte, iind jcdem nufdrangte, seme eigene Lckung zu verbeasein Die 
Ermudiing wiirde daduich verntieden, doss man Ruheperiodcn einschaltete 
Diese Unteraiichung Icidet iintcr zwei Hauptbeschrankungen—die Ausleaung 
und (lie Fehler bei der Diagnostizierung der Identitat, Es wird darauf 
hingcwiesen, dass beidc Beschrnnkungen so einwirken, dass sie den Un- 
terschied zwischen den KoefHdenten der Anllchkeit zwischen den zwei 
Zwillmgsarten vcrmmderten 

Die Befunde weiscn dajauf hin, dasi Zwillmge in Bezug auf Gewandthei* 
ten den selben Grad der Anlichkeit aiifweiaen wic in Bezug auf anthropO' 
metrische Eigenschaften, und dass Cbung, in beschranktem Masse, in ihrer 
Emwirkung auf die Anlichkeit zwischen Zwillingen in Bezug auf gewisse 
Gewandtheiten unbedeutend ist Eine Bctrachtung der Paiallele zwischen 
den Anlichkeiten in Bezug auf Gewandheiten imd auf anthropometrische 
Eigenschaften, und zwischen Gewandtheiten, die spezifischei Einubung 
imterworfen smd und solche die es nicht sind, fuhien den Verfasser zu 
dem Schlusse, daas individuelle Unlerschiede in Bezug auf motorische 
Gewandtheiten eher der Vererbung als der Umgebung entspringen 

McNemar 



DIFFEREKCES IN MUSICAL ABILITY IN CHILDREN 
OF DIFFERENT NATIONAL AND RACIAL ORIGIN*^ 

From the hultlule for Jtiventle Research, Chicago, Illi/iois 


Helen Elizabbthl Sanderson 


I Introduction 

In reviewing the literature dealing witli racial and national dif- 
feiences in musical ability one is impicssed with the fact that very 
little scientific work has been done m this field. The few studies 
tliat deal witli the subject limit themselves to Ncgro-whitc compari¬ 
sons In 1927 Kwalwassei (12) said, “At the present time, all 
races are ticated more or less alike musically, but hardly impar¬ 
tially. Probably no other field in music is as fertile for reseaich 
as race testing." 

That this lack of data is not due to lack of interest is fairly 
evident. One has only to listen to a discussion of lacial or national 
differences of any kind to note the striking amount of enthusiasm 
that accompanies such a discussion. Plowcver, this enthu¬ 
siasm is apt to be caused by emotional patiiotism rathci than by 
sound scientific knowledge. Each race produces its Padcicwski, its 
Jenny Lind, its Kreisler, and by these foremost musical figures it 
symbolizes the achievement of the whole race. 

There are probably two important reasons why scientific studies 
in racial cfiffercnces m musical ability have been neglected. First, 
there has been a lack of the proper laboratory instruments, and, 
secondly, there has been n distrust of such mechanical means of 
measuring an art. 

Carl E. Seashore, the pioneer m the development of laboiatory 
rncthods for measuring musical ability, started his research as early 


♦Recommended for pubHcalion by Paul L. Schrocdcr, accepted by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
August 1, 1932 

^This paper is an abstract of n thesis done at the Institute for Juvenile 
Research in partial fulfillment for the degree of Master of Arts at the 
University of Illinois The data have been much abbreviated for the pur¬ 
pose of publiption, but complete data may be secured by writing to the 
author Studies from the Institute for Juvenile Research, Chicago, Series 
C, No, 205. 
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as 1901. In 1919 his tests of musical talent were issued in theii 
present form Seashore’s book, The Psychology of Musical Talent^ 
published at the same time, represents the culmination of many years 
of scientific study and is still considered the source book and au¬ 
thority for the psychological study of musical talent It describes 
the basic sensory capacities that make up musical ability and the 
means for the measurement of these capacities. 

At the present time the Seashore tests are nationally known and 
used, although principally for prognostic and diagnostic purposes, 
rarely for the measurement of racial differences. Until very re¬ 
cently they were the only well-standardized tests of this nature 

In 1930 the Kwalwasser-Dykema music tests appeared winch are 
in some ways an improvement over the Seashore tests. The Vic- 
trola records are shorter, more interesting, and better constructed 
mechanically The question of their reliability, however, has not 
yet been decided and up to the present time there has been no 
published work using these tests to me^ure musical ability. 

A valid objection to the use of music tests is that an ability which 
depends to such a large extent on subjective and emotional factors 
can hardly be reduced to quantitative measurements However, we 
must admit that there aie certain mechanical components of musical 
ability which are measurable A good opera singer has to be able 
to discriminate fine pitch differences, a good pianist must have a 
feeling foi time, and a drummer must be able to distinguish 
changes in rhythm. 

It IS these mechanical, objective factors that music tests claim to 
measure, even though the elusive "passion” of music may escape 

The mam purpose of this study is to discover any reliable racial 
and national differences m musical ability as indicated bv these tests 
which we employed. Incidental to the main purpose, an attempt 
has been made to determine the reliability of each of the tests and 
the correlation between the Seashore and Kwalwasser-Dykema tests. 

II. Previous Studies 

A. Racial Differences, So far as the writer has been able to 
discover, all pievious studies on racial differences in musical ability 
have used only the Seashore tests and have confined themselves to 
a comparison of Negioes and whites. 

In 1924 Lewis and Peterson gave the two Seashore tests of 
pitch and consonance to approximately 300 whites and 270 Ne- 
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grocs, Botli tests were given twice On tlie iiist application the 
Negroes were ionnd to be superior m both tests. However, the 
difEerence was reliable only in consonance 

On the second application the Negioes gained in pitch but lost 
slightly in consonance, wheieas the whites gained considerably m 
both pitch and consonance, even to tiic point of excelling the Ne¬ 
groes in consonance. The lacial difFciciiccs in the second applica¬ 
tion weie both held to be statistically unicliable. It was considcied 
that the laige gam on the part of the whites was due to the selection 
of subjects. 

Peterson and Lanier (6) in 1929 gave all six Seaslioie tests to 
about 380 whites and 290 Negroes. The results showed a statisti¬ 
cally reliable supeiioiity of whites In all of the Seashore tests except 
rhythm 

Miss Streep (7), after giving the Seashore tests of rhytlim and 
consonance to 637 wliitc and 678 Negro childicn, found a slight 
Negro supcrioiity in both rhythm and consonance. 

Gray and Bingham (3) made a comparison of the music scores 
of Negioes and whites of the seventh and eighth grades and found 
that the whites were supciior to the Negroes on all of the Seashore 
tests except consonance, in which the races were nearly equal. 

Johnson (4) gave the Seashore tests to 3300 fifth- and eighth- 
grade pupils and college students. Comparing tlieu scores with 
the Seashore norms for whites, he found no significant diffei cnees 
between Negro and white scoies. 

Garth and Ishill (2) tested 409 mixed-blood and 360 full-blood 
Indian children, using the Seashoie records, and compared them 
with the norms for white childien. It was found that the Indians 
showed a slightly higher rating m time and rhythm, an infeiiority 
m consonance, and a marked deficiency m pitch, intensity, and mem¬ 
ory. 

Farnsworth (1) tested 36 American-boin Japanese and Chinese 
students at the Universities of California and Stanford and con¬ 
trasted the results with those of 53 students of "similar nationalities 
and scholastic status” who had lived in America for a shortei time. 
He also made comparisons -with white students He claimed that 
his w^liite subjects weic supcnoi m all of the tests except Kwal- 
wasscr’s melodic sensitivity test. From an examination of his data, 
especially of tlie indices of significant differences, it is doubtful. 
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excepting for the case of harmony, 'whether he secured any real dif¬ 
ferences between comparably trained whites and Chinese. 

B, ReUabtht^ of the Tests Used No leliability coefficients for 
the Kwalwasser-Dykema tests have been worked out previous to 
this study. 

Table 1 lists reliability coeffiaents obtained by various authors for 
the three Seashore tests, pitcli, intensity, and memory. 


TABLE 1 

Rctcst Reliabilities or SBASHimE Tests 




Reliability 

Reliability 

Reliability 

Number 

of 

of 

of 


of 

Seashore 

Senshoie 

Seashore 

Author 

cases 

Pitch 

Intensity 

Memory 

McCarthy (15) 

S3 

67 to 71 

48 to 69 

85 to 94 

(several leleata) 
Highsmith (10) 

59 

.76 

50 

82 

Larson, R C (13) 

35 

83 

.80 

87 

Blown, A W (8) 

92 

71 

.65 

59 

Ruch, G M , & Stod 





dard, G B. (16) 
Peterson & 

100 

.70 

66 

.66 

Lanier (6) 

380 

(white) 

69 

.75 

67 


290 

58 

85 

SO 

(Negroes) 





III Present Study 

A, Materials Three of the Seashore test records for musical 
talent were used • pitch, intensity, and memory These were se¬ 
lected because most reports indicate that they have the highest reliabil¬ 
ity of the tests m the Seashore batteiy These tests are on double- 
disk Columbia records numbered 53004-D, 530O3-D, and 53000-D 
respectively 

The ten records •which constitute the Kwalwasser-Dykema tests 
for musical ability weic also employed in this investigation They 
include the following tests, tonal memoiy, quality, intensity, time, 
rhvthm, tonal movement, pitch discrimination, taste, pitch imagery, 
and rhythm imagery. These five double-faced phonograph records 
aie of the Victor series, numbers 302, 303, 304, 305, and 306. 

In addition, each child was asked to fill out a questionnaire, a copy 
of which follows* 
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questionnaire 

Nnme .. > Date 

(Last (First) (Middle) 

School . . G«ade Uirtlulny 

Nationality Birthplace (State & Coimtiy) , , . 

Of mother 
Of fatUcr 

Of mother's mother . 

Of mother's father 
Of father’s mother 
Of father’s fathei 

1 Name the musical instruments in your home 

2 Who plays these instruments? . 

3 Have you ever taken piano lessons? . hours 

per week for , . yeais. 

4 Have you ever taken lessons on any other instrument? 

Kind , , . . . . Iiouis per week 

for , . ycais, 

5 Have you played a musical iostriiment in public? 

Alone 01 with group . . What instrument? 

How often ,., . . Where 

6, Arc any members of your family engaged in musical profeasiens? 
Answer Bpccilicnlly. 


These data were used as a check on the child’s age and nationality. 
The remainder of the inforination indicated on the questionnaire 
will be used in subsequent research on the validity of the battery of 
tests employed as well as for a measuiemcnt of the effect of special 
training on the subject's peiforinance 

B Subjects The examiner selected children from the following 
lacial and national groups’ Negro, Jewish, Geiman, Italian, and 
Polish. An attempt was made in the case of the Polish, Italian, 
and German to use only those children whose parents and all of 
whose grandparents were born in Poland, Italy, and Germany, re¬ 
spectively. In a very few cases subjects weie used whose one par¬ 
ent was born in the United States, tlic other paicnt and all grand¬ 
parents being born in the foreign country which the subject repre¬ 
sented. 

In selecting Jewish subjects, care was taken to choose only those 
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children whose parents were both of Jewish extraction. Foi tlie 
greater part these paients were Russian Jews 

In the case of the Negio subjects an attempt was made to select 
only those whose parents were of pure Negro strain. Howcvci, 
It IS questionable -wdiether this attempt was entirely successful. 

All of the subjects except the Jewish were talcen from the eighth 
grades of the Chicago Public Schools. The Negio childien were 
tested in two schools, the Polish in three, the Italian in three, and 
the Geiman in four. The Jewish children were taken from a Jewish 
orphanage in Chicago, and subjects from the seventh to the tenth 
giade were used In a recent survey of the school, this group of 
childien was found to be of aveiage intelligence. They attend pub¬ 
lic schools in the city during the day and enjoy as many recreational, 
social, and cultural advantages as do children living with their own 
parents. 

It mav be said here that it is doubtful whether each of these 
groups repiesents the same level of cultuial advancement. Although 
the examiner partially controlled this factor, first, by choosing chil¬ 
dren fiom the public schools and, secondlv» by selecting childien of 
immigrant parentage, it is probable that children of Jewish and Ger¬ 
man extraction represent a higher degree of cultuial development 
than do those of the other three groups. However, it is question¬ 
able just how far cultural advantages, which in this case would mean 
a greatei amount of musical instiuction, influences the results of 
the music tests which we use 

Stanton and Koeith (21) found that students retested after three 
yeais of musical tiaimng showed but slight gams on the six Sea- 
shoic tests. They did not feel justified in explaining these gams 
as due to the effects of musical education but ascribed them to “cog¬ 
nitive factors as well as other attendant arcumstanccs ” 

Table 2 gives the average age and number of children in each 
group 


TABLE 2 

Average Aob and Number of Each Group 


Group 

Number 

Average 

chronological age 

Polish 

125 

14-8 

Negio 

102 

14-11 

Italian 

138 

14-6 

German 

72 

14-1 

Jewish 

113 

14-1 
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G Method. The tests were usually administered in two sit¬ 
tings except when necessity demanded that the entire battery be 
given at one time. The latter pioccdurc ocaured twice, once while 
testing a group of some fifty Negro subjects and again while test¬ 
ing the Jewish gioup. 

The examiner carefully followed the directions foi administration 
as found in the manuals. All of the tests were given by the wiitcr. 

At the first sitting the children were asked to fill out the ques¬ 
tionnaire The subjects weic given caicful vcibal instructions befoic 
each question. Ample time to ask questions of the examiner was 
allowed 

The three Seashore tests were then administered The puipose 
of the test was explained and the cliilclicn wcic told that the results 
would not be counted cither foi oi against them in then school work 

The children weie given a practice peiiod coiibisting of the fiist 
ten Items in each test and wcie permitted to call their answeis aloud. 
After the practice an opportunity was given them to ask questions 
and, if thcie was any indication of misundeistanding of diicctions, 
these ten items weie repeated until it was evident that the children 
undeistood cleaily what they weie to do. The subjects wcic told 
not to write the answers to these practice exeicisci They were not 
permitted to ask questions while the recoid was playing. Duiing 
the examination the room was kept as quiet as is possible in a 
school situation. 

At the second sitting the Kwalwasscr-Dykema tests were admin¬ 
istered The subjects were given the geneial diiections fiom the 
K-D manual and specific directions bcfoie each test As before, they 
were given a practice period Because of the shortness of the 
tests, only the first four items were given as practice 

A ten-minute rest period was given after the fifth test of the 
examination. During this period the children either rested or 
played games 

The test groups averaged 45 individuals. The majoiity of the 
tests were given in the legular classrooms and duiing the morn¬ 
ing houis bcfoie the children were fatigued. 

The same procedure was used in testing the groups fiom which 
reliability coefficients weie obtained. In this piocedurc the entire 
test was repeated to the two selected groups approximately one 
month after the fiist examination The conditions during the two 
examinations were kept as constant as possible 
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IV. Treatment of Data 

Iti order to compare the average performance of each group on 
the Seashore and K-D tests, the means for the groups with the 
probable eiror for each mean were calculated. Such data are in¬ 
cluded in Tables 3-16 

Formulawas used to ascertain which differences be- 
Ptm\ — 11X2 

tween the means of the five groups were true and significant ones 
and which were chance differences, For example, when the diffei- 
ence between the means divided by tlie probable erioi of that dif¬ 
ference IS 3 0, there are 97 9 chances in 100 that the true difference 
(the difference between the true means) is greater than zero. Ac- 
coidinglv, we have considered 3.0 as the minimum index of signifi¬ 
cant diffeience. 

In the following tables those differences which we consider sig¬ 
nificant arc shown in bold-face type. 


V Results 


d Racial and National Dtjfetences, In each of the following 
tables the groups have been so ananged in the vertical columns that 
the group having the highest mean heads the columns, while that 
having the lowest is last 


it IS well 


When noting the figure expiessing the ratio 

to bear m mind that this figure always repiesents the superiority 
of the race in the vertical column over that in the horizontal 


TABLE 3 

Means and Reiiadiiity of the DirrERENCps between Means 
TOR Each Group on tub Seashdri Pitch Test 


Group 

Means 

German 

Significant ratios 
Italian Negro 

Polish 

Jewish 

67 7± 78 

1 1 

46 

67 

7.4 

German 

8 62±1 02 


27 

46 

6.0 

Italian 

63 0± 66 



24 

3.1 

Negro 

60 7± 69 




06 

Polish 

60.1± 68 






It IS seen that the Jewish group is significantly superior to the 
Italians, Negroes, and Poles. The Germans show significant superi- 





108 


JOURNAL OF GFNETIC PSYCHOIOGY 


ority to the Negroes and Poles, while the Italians are superior to 
Poles. 


TABLE 4 

Meams and Reuabimty 01 Diii-erbnce detwpgn Means 
roR Each Grour oh the Sfashobb iNinNsirv 1 pst 


Group 

Means 

Italian 

Signifitant 

Negro 

latios 

Geiman 

Polish 

Jewish 

76 +± 61 

16 

1 8 

31 

39 

Italian 

74 9±: 69 


0 1 

1 6 

2 2 

Negro 

74 8:t64 



1 5 

22 

German 

73 2±.81 




0.5 

Polish 

72,6±: 73 






The only significant differences noted arc between Jewish and Gei- 
man and Jewish and Polish groups These differences give the su- 
pciiority to the foimer in both comparisons 


TABLE s 

Means and Rri-iADiiiTV or tup DirtiRPNCP DPTwrcN Mi ans 
roR Each Group on tiic Seashore Memory Tesi 


Gioiip 

Means 

Negro 

SigniBcntit ratios 
Gcimnn Italian 

Polish 

Jewish 

312±43 

4.6 

6.7 9 6 

14.6 

Negro 

27 4± 69 


06 27 

6,3 

German 

26 8±.63 


21 

69 

Italian 

25 2± 46 



4.6 

Polish 

22 43 





It is noted that in this test the Jewish group showed a significant 
supeiiority to all other groups. The Negroes, Geimans, and Italians 
are likewise superioi to the Poles. 


TABLE 6 

Means and Reliability or Diftcrence between Means 
FOR Each Group oh the K-D Test of Tonai Memory 


Group 

Means 

Negro 

Signific.'inC r.itios 
Geiman Italian 

Polish 

Jewish 

17 0i:17 

03 

3.3 

i6.7 

81 

Negro 

\ti9±2\ 


2.7 

4.8 

6,9 

German 

15 2^^- 19 



1 9 

42 

Italian 

15 7-»-.lS 




2 5 

Polish 

15 2± 16 
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In this test the Jewsh group did significantly better than all of 
the other groups excepting the Negio The Negroes showed a sig¬ 
nificant superiority to both Italian and Polish groups, while the Ger¬ 
mans excelled tlie Poles 


TABLE 7 

MlANS AND ItCUABlUTY OF THE DlFrERENCK BETWEEN MeANS rOR, 

Each Group ok the K-D Quality Discrimination Test 


Group 

Means 

Jcw\Bh 

Significant ratios 
Negro Italian 

Polish 

Geiman 

22.8± 19 

2 8 

3 6 4.6 

6.2 

Jewish 

22 l± 15 


1 0 20 

27 

Negro 

21 9± 18 


08 

1 5 

Itniinn 

21 7± 1+ 



0 7 

Polish 

21 6± 14 





In this test the Gentians were significantly superior to the Negro, 
Italian, and Polish Groups 


TABLE S 

Means and Reliability of the DirrEaBNcc between Means roa Each 
Group on the K-D Test for. Imilnsity Discriminahon 


Group 

Means 

Polish 

Significant ratios 
Jewish Geiman 

Negro 

Italian 

23.0± 13 

0 6 

09 

1 3 

60 

Polisli 

22 8± 15 


02 

07 

42 

Jcwiih 

22 8± 12 



05 

43 

German 

22 7± 15 




34 

Negro 

22.0± 15 






All groups are significantly superior to the Negro. 


TABLE 9 

Means and Reliabiuty op DirrcRPNCE detween Means 
FOR Each Group on ihe IC-D Tonal Movement Test 


Group 

Means 

Jewish 

Significant ratios 
Negio Polish 

Ifc<oliar 

German 

1S7± 33 

07 

1 8 

23 

3.4 

Jewish 

15,4± 29 


11 

I 6 

28 

Negro 

15 0± 25 



0 5 

1 8 

Polish 

14 8±22 




1 4 

Italian 

14 4± 22 






The only significant difference Is that of the German ovei the 
Italian group 
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TABLE 10 

Mb VMS AND Rbuability of Diffbrpncf between Means 
FOR Ea'.ii Group on the K-D Tfst oi Ilsib Discrimination 


Gioup 

Moans 

Negro 

Significant ratios 
Italian Jewish 

Polish 

German 

188±2l 

08 

1 8 

2 1 

46 

Negro 

18 S±.l7 


1 1 

] 5 

4.2 

Italian 

18 i± 16 



0 5 

33 

Jewisli 

18 2± 18 




26 

Polish 

175+18 






In this the German, Negro, and Italian groups sliow a significant 
superiority over the Polish. 


TABLE 11 

Means and Retiadilitt or DirrrRBNcH between Means for Each 
Group on tiif IC-D Trsr for Rhythm Discrimination 


Group 

Means 

Jewish 

Signihcaiit ratios 
Italmn German 

Polish 

Negro 

18 4+ 17 

21 

40 

4.4 

8.2 

Jewish 

17.9+ t+ 


20 

27 

6.7 

Italian 

17.5+13 



1 1 

5.0 

Geimnn 

17 3+ 19 




32 

Polish 

16 5+15 






In this the Negroes show a marli^d superiority to all the other 
groups excepting the Jewish. All of the groups show a valid su¬ 
periority over the Polish. 


TABLE 12 

Means and Reuability of DirrERENCE between Means tor Each 
Group on the IC-D Test for Pitch Discrimination 


Gioup 

Means 

German 

Signihcant 

Italian 

ratios 

Negro 

Polish 

Jewish 

25 9*25 

1.8 

23 

2 5 

7.7 

German 

25 2+ 29 


04 

0.0 

6.1 

Italian 

25 1 + 25 



02 

6.2 

Negro 

25 0*27 




47 

Polish 

23.3*22 






It is seen that all of the other groups are significantly superior 
to the Polish on this test. 
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TABLE 13 

Means and RELiADiUTy of DirrERCNCE between Means for Each Group on 
THE K-D Test of Melodic Taste 


Group 

Means 

Polish 

Signilicanl; ratios 
Geiman Jewish 

Italian 

Negro 

12.9± 15 

06 

08 

1 6 

28 

Polish 

12 8± 14 


03 

10 

23 

Gcinian 

12 7± 21 



06 

1 5 

Jeivisk 

12S+.18 




1 0 

Italian 

12 3±15 






It IS interesting to note that no significant differences were indi¬ 
cated. 


TABLE U 

Means and Rbliacility of Difference between Means for Bach Group on 
THE K-D Test or Pitch Imagery 


Group 

Means 

German 

Significant ratios 
Italian Polish 

Negro 

Jewish 

IS 2* 16 

1 5 


S.4 

5,9 

German 

14 9± 16 


1 4 

8.9 

40 

Italian 

14 6±11 



3.0 

3.1 

Polish 

14 I±.14 




00 

Negro 

I+1±I3 






The Jewish subjects were significantly superior to the Italian, 
Polish, and Negro The Germans and Italians each showed signi¬ 
ficant superiority over the Poles and Negroes. 


TABLE IS 

Means and REUADiLiTir of DiFrcuEHCE between Means for Each Group on 
THE K*D Rhythm Imagery Test 


Group 

Means 

German 

Significant 

Italian 

ratios 

Negio 

Polisli 

Jewish 

18 0± 19 

4.3 

8,1 

8.9 

10 9 

German 

16 7± 24 


26 

3.6 

50 

Italian 

15 S±18 



12 

2.7 

Negro 

IS 6± 19 




1 4 

Polish 

15 2± 18 






The Jewish show significant superiority to all other groups, while 
tlie Germans excel the Negiocs and Poles. 
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TABLE 16 

Mpans and Reliadility or Dueerpncb BC'nvBCH Muans por Each Group on 
riiF K-D Toim Scoxis 


Group 

Means 

German 

SignificAiit 

Negro 

intios 

Italian 

Polish 

Jewish 

185 5±. 96 

J7 

iO 

8.9 

10 2 

Gciman 

183 2i: 91 


2.2 

42 

8.6 

Negro 

180 6±78 



2.1 

6,8 

Italian 

178 4± 73 




48 

Polish 

173 7-±.6S 






Tabic 16 shows the racial diffcicnccs for the average total scores 
on the K-D test. The Jewish gtoup shows a significant superiority 
over the Negioes, Italians, and Poles. 

The Geimans aie significantly superior to the Italians and Poles. 
The Negroes and Italians are each supenoi to the Poles. 

In summarizing the data found in Tables 3 to 16, the following 
ohscivations can be made 

The Polish gioup tends to have the lowest mean in tests for 
musical ability. Exceptions to tha are found in the K-D Tests of 
Melodic Taste (Table 13) and Intensity Disciiminatloii (Table 8), 
in which they rank second; and in the K-D Tests of Tonal Move¬ 
ment (Table 9) and Pitch Imagery (Table 14), in winch they lank 
fouitli. However^ in the Melodic Taste Test the diffcienccs be¬ 
tween the Polish group and the othei four gioups aie not significant 
In the Intensity Disci immation Test they aic significantly siiperioi 
only to the Negroes which are the lowest gioup In the Tonal 
Movement and Pitch Imagery Tests the difference between the 
mean for the Polish group and the mean of the lowest group is 
not a significant one. 

Thus we find that the only significant Polish superiority found is 
their piecedence over the Negroes in the Intensity Discrimination 
Test 

On the othei hand, the Jewish group excels all other gioups in 
the majoiity of tests Exceptions to this are found in the Melodic 
Test (Table 13), in which they rank fouith, in the Time Discrimi¬ 
nation Test (Table 10), in whicli they rank foiiith, in the Tonal 
Movement Test (Table 9), in which they rank second, in the 
Quality Discrimination Test (Table 7), in which they rank second; 
m the Rhythm Disciimination Test (Tabic 11), in which they rank 
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second; and in the K-D Intensity Discrimination Test (Table 8), 
in which the/ rank thud. 

It IS inteiesting to note, however, that in no case are theic any 
significant differences between the supciior group and the Jewish. 

The Geimans aie only veiy slightly inferior to the Jews in 
musical ability In three tests, K-D Time Discrimination (Table 
10), Tonal Movement (Table 9), and Quality Disciimiiiation 
(Table 7), they surpass the Jewish group, although not significantly 
In five tests thev are second to the Jewish gioup, but in only one of 
these, Rhythm Imagery (Table 15), is that difference a tiue one. 
In three tests, K-D Tonal Memory (Table 6), Seashore Memoiy 
(Table 5), and K-D Rhythm Imagery (Table 15) the Jews show a 
significant supenoiity to the Germans, and in one test, Rhythm 
Discrimination (Table 11), the Negroes are validly supeiior 

The Italians show a geneial tendency to be third in the gioup of 
five. In six tests they hold thud place, in four tests they hold 
fourth place, in two tests they hold fifth place, m one test they hold 
second, and in one test, K-D Intensity Disciimination (Table 8), 
thev hold first place 

They aie significantly superior to the Poles in seven tests and 
superior to the Ncgioes in two tests, K-D Intensity Disciimmation 
(Table 8) and Pitch Imageiy (Table 14) 

It IS interesting to note that there is only one test in which the 
Negioes show a definite superioiity over all other groups. On this 
test. Rhythm Discrimination (Table 11), they aie validly supcrioi 
to all other groups except the Jewish Although the Negroes have 
the highest mean in the Melodic Taste Test (Table 13) it is im¬ 
probable that the differences between Negioes and other races is a 
true one. 

In K-D Tonal Memoiy (Table 6) the Negroes are second to the 
Jews and arc significantly superior to the Italians and Poles In 
Time Discrimination (Table 10) this race is second to the German 
and shows a true supeiionty ovei the Polish In K-D Pitch Dis¬ 
crimination (Table 12) and in the K-D Total Scores (Table 16) 
the Negroes are significantly superior to the Poles 

In comparing the ranking made by the races on tlie Seashore 
Pitch Test (Table 3), with the rankings on K-D Pitch Test 
(Table 12), one finds close agreement m both rank and size of 
difference The same holds true m compaiing Seashoie Memoiy 
(Table 5) with K-D Memoiy (Table 6). Howevei, one finds no 
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agreement whatever between Seashore Intensity (Table 4) and K-D 
Intensity (Tabic 8) This is probably due to the low correlation 
between the two tests. 

In the results of the mteicorielations found in Table 17 one finds 
that the correlation between Seasbote Intensity and K-D Intensity 
is very low. The two tests are probably testing somewhat different 
aspects of the same capacity, so one could haidly expect to find 
similar lacial rankings in both 

The two K'D tests of Pitch Inwgeiy and Rhythm Imageiy are 
both dependent to a large extent on training They both aie di¬ 
rectly related to the ability of the subject to read music. Subjects 
liaving had such training would be likely to Imvc liighci scores on 
these tests. So iii comparing the Rhythm Discrimination Test with 
the Rhythm Imagery Test one finds that the Negroes, who excel in 
the former, fall to the fourth place in the latter This would lead 
us to conclude that, whereas the Negroes have excellent sensory 
capacity in rhythm discrimination, their formal training m ihythra 
imagery is defiuent. 

On the other hand, one finds a fairly close correspondence in 
rankings in tlie Pitch Discrimination and Pitch Imagery Tests. 
This probably indicates that capacity and training have been moic 
evenly balanced. 

In considering the numbci of significant differences found in each 
test one sees that the Melodic Taste Test falls to show any signifi¬ 
cant racial differences. The writer questions the value of this test 
as a measurement of a musical ability "Taste” in any field of art 
is a subjective quality, highV dependent on many extraneous factors 
In addition, this test contains only ten different items winch arc 
repeated twice. One can hardly expect a test as short as this to be 
valid or to show significant differences 

The same criticism can be made of the Tonal Movement Test 
(Table 9), in which there was only one significant difference. The 
ability to decide whether the last note in a senes should go up or 
down m order to complete a harmonious sequence of notes is rather 
questionable as a pure element of musical ability. 

Thcie are 140 measurements of diffeiences in these 14 tests of 
musical ability. Of this number, 62 aic considered statistically 
significant according to the criterion which we have arbitiarily chosen 
as large enough for our purposes. 

B Correlation between Seashore and K-D Tests In computing 
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TABLE 17 

CORRELATIOM BETWEEN SbASHOBE AND K-D 

Tes'is 

Tests 

Number 

Correlation 

Seashore Pitch and 

K-D Pitch 

664- 

.43 ± 02 

Seashore Intensity and 
K-D Intensity 

676 

.27 ± 02 

Seashore Memory and 
K-D Memory 

672 

,48 ± 02 


the correlations between the three Seashore tests of pitch, intensity, 
and memory and the corresponding K-D tests, we used all of the 
cases on which this study was based The Pearson product-moment 
formula was employed for all correlatimis. 

Table 17 shows the number of cases and tlie correlation coef¬ 
ficients obtained in the compaiisons. 

The above correlations are faiily low. This may be due to the 
fact that, although the tests aic submitted by the authors for 
measuiing identical capaaties, in reality they measure musical com¬ 
ponents having but a small degree of similarity 

In view of the low reliability coefficients which we obtained (see 
Table 18), we could hardly expect the correlations between the 
Seashoie and K-D tests to be very much higher Kelley (11) has 
pointed out tliat the maximum correlation which can be obtained 
between any two traits cannot, except by chance, exceed the square 
root of the product of their respective con elation coefficients 
(rojog ^ ^6162^ 

C Reliability. Table 18 gives reliability coefficients obtained by 
retesting two different groups. About one month elapsed between 
the administration of the first and second tests. The method used has 
alieady been described in Part III, C 
The reliability coefficients of the three Seashore tests foi both 
Polish and Jewish groups aie far lower than those obtained by other 
workers (Table 1 ) Up to the present writing no reliabilities 
on the K-D tests liave been published other than our own. 

It can be seen (Table 18) that the majority of our reliability 
coefficients are low and likewise vary considerably between racial 
groups 
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TABLE 18 

UiUADiinr CocmciCHrs 


Test 

Polish 

Numbci 

Broil p 

Rcl. cocIT. 

Jewish group 
Number Rel. cocIT 

Seashore Pitch 

71 

.72± 0+ 

7+ 

.ss±.os 

Seashore Intensity 

59 

27± 08 

74 

32+ 07 

Seashore Memory 

57 

.38±.07 

74 

64+ OS 

K-D Tonal Memory 

n 

M±. 07 

73 

51+ 06 

IC-D Quality 

76 

20± 07 

73 

08+ 08 

K-D Intensity 

71 

.07± 08 

73 

12+ 08 

K-D Tonal Movement 

72 

S7± OS 

72 

39+07 

K-D Time 

72 

19±0S 

72 

11+ 08 

K-D Rhythm 

73 

.27± 07 

72 

.04± 08 

K-D Pitch 

73 

.34± 07 

72 

38+ 07 

K-D Melodic Taste 

73 

10±.03 

72 

06± 08 

K-D Pitch Imageiv 

72 

.H±.08 

72 

28±.07 

K-D Rhythm Imagery 

72 

31±07 

72 

.37+ 07 

K-D Total Scotes 

69 

61±.05 

71 

48± 06 


A possible factoi contributing to our low reliability cocfTicients lies 
in the fact that both groups used In obtaining these coefficients of 
reliability are dciinitcly homogeneous m icspect to age, grade, and 
race. The majority of the childien tested weie in the eighth giade 
and consequently of approximately the same chronological age 

To quote Kelley (11) on the question of the effect of obtaining 
reliability coefficients for a single grade “To secure a icliability co¬ 
efficient of 40 from a group composed of childien in a single giade 
IS probably indicative of greater, not less icliability than to seeme a 
reliability coefficient of 90 from a group composed of chtldien from 
second to twelfth grades. The spicad of talent is four times as 
great in eleven grades as in a single grade. The coi relation m the 
second case would have to be .9(4 in ordci to indicate as close a 
relationship as that shown by a reliability coefficient of 40 in a 
single grade.” 

We feci that if we had used a less select group m securing oui 
reliability coefficients the r’s might have been appreci.ably higher 
Therefore, we do not feel that our coefficients of reliability should be 
regarded as undeniable pioof of the low reliability of the tests em¬ 
ployed 

Howeyci, in spite of our low reliability coefficients, we have found 
distinct racial differences in musical ability. This may be due to 
the fact that our measurements of reliability gave too low results 
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because of the liomogcneity of our groups, or it may be that such 
low reliabilities aie able to support the fairly kige indices of dif¬ 
ference which we obtained. With high leliability coefficients it is 
probable that we would obtain even more discriminating diftercnces. 

VI. Conclusions 

1. Differences which we consider significant have been found to 
exist between various racial and nativity groups in the components 
of musical ability as measuied by the Seashore and Kwalwasser- 
Dykcma music tests. 

2 Accoiding to our results: 

a The Jewish group shows a marked superiority to all othei 
groups except the German, which lanks a close second. 

b. Tlie Polisli group tends to be markedly inferior in tests of 
musical ability. 

c The Negro gioup shows a definite inferiority to all other 
racial gioups except in perfoimance on the test of rhythm discrimina¬ 
tion 

d. The Italian group tends to hold a median position in the five 
racial groups. 

3 Low intercorrelations were obtained between the Seashore and 
K-D tests of pitch, intensity, and memory 

4 The majority of the leliabihty coefficients weie found to be 
low 
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LES differences DE TALENT MUSICAL CHEZ LES ENFANTS DE 

DIVERSES OUIGINE8 NATIONALES ET DE DIVERSES RACES 

(Rdsumd) 

Au moyen dcs trois Tests de Seashore de hauteur, d'intensit^ et tie m^inoirc 
Et de toutc la sine des tests de Kwalwasaer-Dylccma, I’autcur n testi np- 
proximativement 100 enfants de parents polonais, nigres, it,ilicns, nllcmnnds 
et juifs dans le but de dicouvrir s'il y avait des differences nationalca on 
de race dans le talent musical comme mesurd p<ir ces tests. 

On a choisi les enfants parmi les Olives de huitiime annie des ecoles 
^Hmentairea de Chicago 
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On a maintenu les conditions des tests aussi uniformes que possible On 
a easaye d’avoir des enfants d'approximativement le meme age et le meme 
mveau cultural 

Poui comparer le rendement de chaque groupe, on a calculi les erreurs 
moyenne et probable poui chaque test Ensuite la difference des moyennes 
divis6e par I'eireiir probable dc cette difference a ^t^ employee comme for- 
mule povir determiner si tea differences ont 6t4 r4ellea et signiffnntcs On 
a choisi 3,0 comme indice minimum d’une difference signifiante. 

On a obtenu les r^aultats suivants- (1) le gioiipe jiiifa a montre unc 
superionte marquee sui tons les auties groupes aauf I'alJemand, qui a 4te S 
pen pr^a 4ga\; [ 2 ) le groupepo\onaisasembleinf^ricur d’unefaqon marquee , 
(3) le groupe n4gre a montje une inf6iiorit4 bien marquee 6 I'dgaid de 
tons les autres groupes saiif dans le test de dlscumination des rythmes, (4) 
le groupe italien a tcndu h maintenir une position moyenne parmi les cinq 
gioupes, (5) on a obtenu des intercorrilations pen ^levees cntre le test K-D 
et le Seashore, (6) la plupart des coefficients de Constance se sont montr4s 
peu sieves Sanderson 


UNTERSCHIEDE IN BEZUG ADF MUSIKALISCIIE BEGABUNG BEI 
KINDERN VBRSCHIEDENER LANDES- UND 
RASSENABSTAMMUNG 
(Refciat) 

Mit den drei Seashore Tests—Tonhohcnuntersclieidung, Intensitaten- 
unterschiedung, und Gcdnchtnis fui Musilr (pitch, intensity, and memory) — 
und der gcsamten Kwalwasser-Dykema Testgruppe piuftc der Verfasser 
iingefahr 100 Kinder Polmscher, schwatzer, Itahenischer, Dciitscher, und 
Judischer Eltcrn um /u eiforschen, ob es in Bezug auf die mit dicscn 
Prufungen gemessene musikalische Fahigkeit Rasscn- odor Landesun- 
terschiede gabe 

Die Kmdei waicn Mitgheder der achten Schulklasse der offentlichen 
Schulen von Chicago 

Die Bedingungen der Prufung wurden so einhcitlich wie moglich cihalten 
Ea wurde der Versuch gemacht, Kindei in annahernd gleichera Alter und 
alls annahernd gleichem kulturellen Niveau zu erhalcen 

Um die Leistungen der verschicdenen Giuppcn vcrgleichbar zii machen 
ivurde an jedem Test die Durchschnittszahl und der wnhracheinliche Fehler 
berechnet Dann venvendete mann den Unterschied zwischen den 
Durclischnittszahlen, dividiert dutch den wahrschcinlichen Fehler dieses 
Unterscliiedes, als cine Formel zui Bestimmung ob diese Unterschiede echt 
und bedentencl aeien Als minimaler Index eincs bedcutenden Untcrachiedes 
wnhlte man die Zahl 3 0 

Es wurden folgendc Befunde erhalten (1) Die Jiidisclicn Griippen er- 
wiesen sich als den anderen Gruppen wcit uberlegen ausnahme der 
Dcutschen, die in zweiter Steltudg, aber den Judischen Gruppen sehr nahe, 
standen, (2) die Polnische Griippe schien deutlich tiefer zu stehen, (3) die 
Negergruppe schien bestimmt tiefer zu stehen, ah alle ander* Gruppen—niir 
in dem Test der Rhythrausunteischeidungsfahigkeit nicht; (4) die Italien- 
ische Gruppe nahm im grossen Ganzen eine mitticre Stellung untcr den funf 
Gruppen ein, (S) die erhalteneo Korrelationszahlen der K-D und Seashore 
Tests unter einander wnren niedrig (6) Die Mehrzahl der Zuverlassig- 
keitskoeffizienten erwiesen sich ala niedng Sanderson 



BEHAVIOR CONSTANCY IN RATS* 

From the Psychological Labotalortes of the Vnwersity of California 


James A Hamilton and Willis D Ellis 


I. Introduction 

Tile purpose of tins experiment was to study conditions under 
which an established behavior pattern jicrsists despite modifications 
of the situation foi which such behavior was appiopiiatc Situation I, 
let us sa}^ IS satisfied by Behavior I, but the cxpciimentci then intro¬ 
duces factois designed to establish Situation II and eliminate tlic 
original situation Wlicther or not Situation 11 elicits Behavior II 
from the subject will depend upon a variety of ciicumstanccs The 
only way in winch wc can know that Situation I has been eliminated 
when changes amongst its pbj'sical aspects aie made, is to observe the 
organism's behavior. If Behavior I persists we may suppose that, 
despite objective alterations, no significant change in Situation I has 
occurred A condition of that sort supplies us with infoimation about 
the nature of Situation I iclative to the bcliaving oiganism. If 
Behavior II is observed after objective changes in the situation liavc 
been imposed, then we may presume (the proper experimental care 
having been taken) that such changes caused Beliavior I to disappcai 
and peimitteil or required another behavioi. 

To investigate these matters wc have employed a removal of ic- 
Ward technique, together with a cluinge in the organism itself cftectcd 
by operation upon the biaiti As will be discussed mote fully licre- 
aftei, we believe that a persistence of Behavioi I, despite changes in 
the situation (eg, removal of reward), may under conditions hcie 
elaborated be best designated by the term behavior comtancy. 

II Apparatus and Procedure 

1 Eveiy effort was made to produce the simplest conditions pos¬ 
sible As indicated by the ground plan in Figure 1, the appaiatus 
consisted of an entiance box (A), a. 15-cm. alley (7), a food box 

^Recommended for pubheatjon by Edwaid C Tolman, accepted by Carl 
Miuchisoi of the Editoual Board, and received in the Editorial Oilicc, March 
2, 1932 
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FIGURE 1 

Diagram or raE Apparatus 


(B), and a walled area (C) between The height of tlie walls was 
20 cm The C-aica was designed to affoid a region without behavior 
restrictions No aitihcial distractions were provided and at no time 
weie the animals fed elsewheie than in B. Odors were not removed 
A swinging door at the fai end of Y prevented the animal from 
seeing inside B until he had pushed thiough this door Starting- and 
feeding-boxes were movable as indicated by the aiiows A sliding 
door (A”) completed the appaiatus. 

2. Procedure was kept on a level of utmost simplicity Pats were 
brought by hand from their home cage nearby and placed in sections 
of the staitmg-box. Food (two sunflower seeds) Iiaving been placed 
in each food compartment, the startmg-box was moved so that the 
first section was opposite X and the sliding dooi lifted The animal 
emerged into the central area and either proceeded to nose about oi 
went ducctlv to the Y-alley and so to food in B Starting- and food- 
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boxes "were then shifted to permit the next int to leave A Time 
elapsed between opening the door at X and arrival of the rat in B 
was measured with a stop-watch Twenty seconds wcie allowed for 
eating, aftei which the animal was icturned to his section of the 
stai ting-box to await the next opportunity to run 

Variations of several kinds in the type of geneial conditions wcie 
made Preliminary runs in a daikencd room with a small Hashlight 
bulb (j') illuminating the opening into Y (fiom outside tlie central 
walled area) were latei followed by runs in dayhgiit When animals 
were accustomed to both proceduics these weie alternated at ii regular 
inteiwals Runs weie made mornings and evenings All animals weic 
fed their daily lations in the food box (B) as lewaid for the last 
nm of the evening senes 

3 After tlie animals were thoioughly familiai with the seveial 
conditions,^ cniicd expeumenU were intioducecl These consisted 
in following each step of the above procedure except that no food was 
present in B and the animal was returned to A immediately after 
passing into B. The ciitical experiments were carried out under day¬ 
light conditions to permit detailed obseivation of the rats’ behavior 
For the following two days conditions weic made the same as before 
the critical experiments, the rats finding food at B. Critical tests were 
again given, no evidence of practice effect being appaient Since 
behavior m all respects resembled that of the frisl seiics, no detailed 
report of the second is given.® In all cases the i ats were allowed to 
run five times from A to B immediately before the culical experi¬ 
ments Thus the fiist run of the tests was really—so far as the ani¬ 
mal’s behavior showed—a sixth normal or regular run 

+. The animals having been submitted, as normal animals, to 
critical experiments, they were then opciated upon and areas of the 
cortex destroyed by the thermocautcnc method. The purpose of tins 
procedure was to establish a changed condition in the animal itself and 
not to investigate the influence of various amounts or location of 
Cortex destruction. Had the animals been changed in any other 
manner so that they were no longer normal, this would have satisfied 
the requirements equally well. In speaking of ^‘normal” and “oper¬ 
ated” animals hereafter we shall lefei, therefore, to the same rats 
as regaids their condition before and after operation. Coitex destruc- 

Tor criterion of "thoroughiy familini” sec Section III, ‘'Expcrimcnls " 

®Fot details of the first series see Section IV. 



BEHAVIOR CONSTANCY IN RATS 


123 


tion proved a satisfactory device foi establishing a continued non¬ 
normal condition, while at the same time leaving the animals fully 
able to perform, their run from starting-box to food. 

Fourteen days after operation relearning was commenced. Critical 
experiments again consisted in lemoving food from the reward box 
and were performed in daylight 

III. Experiments 

The problem studied did not have to do with the formation of 
an A-to-B habit but rather with an inquiry into what would follow 
should conditions congiuent with a given behavior pattern be inter¬ 
rupted Each rat was peimitted to run as he chose and for as long 
as was necessaiy during each tiial Aftei 40 runs each normal animal 
was moving promptly and diiectly from A to B, le , ignoring the 
middle area. Ten times this number of runs (in all 440) weic then 
given to assure “familial” behavior relative to this enviionment before 


TABLE 1 

Running Spceds Prbceding Critical ExpEtUMENra 


No. of 
rat 

Condition 

Average speed from 

A to B dining 25 runs 
preceding removal of 
reward (in secs ) 

Average 

deviation 

Difference 

between 

average 

deviations 

1 

normal 

42 

1 52 

0,25 


operated 

1 97 

0 27 


2 

normal 

2.5 

0 70 

0 32 


operated 

18 

0 38 


3 

normal 

65 

2 70 

5 00* 


operated 

104 

7 70 


4 

normal 

44 

170 

0 59 


opeiated 

38 

1 11 


5 

normal 

21 

0 48 

0 05 


operated 

21 

0 43 


6 

normal 

53 

1.87 

0 09 


operated 

28 

0 78 



•Rat No 3 exhibited n unique type of behavior both when normal and 
after opeiation In the column of average deviations hn is the only case in 
which the post-operative was more erratic than normal beliavior Comparison 
of his runs with those of other animals (especinlly in the "operated” column, 
see No 4) indicates a chaiactenstic delay in leaving the atarting-box 
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critical experiments weie introduced. The same rats, after operation, 
ran directly from A to B in 13 trials Ten times this number of runs 
(in all 143) weie tlien given before critical experiments were mtio- 
duced. 

It is apparent from the fact that whcicas 40 trials were required 
by normal animals before prompt and unbroken A-to-B behavior re¬ 
sulted, only 13 were necessary for the same animaU after operation. 

The average speeds for each animal in both noimal and operated 
condition for the last 25 runs immediately preceding lemoval of 
reward are shown in Tabic 1 

IV. Results 

When critical experiments wcic begun—ic., lewatd removed— 
only one normal animal ran at the seventh opportunity to do so, two 
ceased at the fourth opportunity All oper.itcd animals (except No 
3) ran even at the tenth opportunity and the twelfth found three of 
them still running The significance of this difference of behavior is 
discussed in Section VI. 

The details of all “accepted opportunities” to leave A are given 
below in outline foim. For the piiiposc of completeness the fiist lun 
IS also described in this outline In the summary of results wlncli 
follows values taken from the first run aic not included As was 
mentioned above, this initial run of the ciitical scries was not “a lun 
to an empty food box,” for at each of the several liundicd picccding 
runs there had always been food in B Tabulation of the data dciived 
from the first critical run is therefore given in the outline mciclv as 
typical of the animals’ luns puor to ciUical conditions (Table 2). 

The failure of an animal to leave A or, if he had entcied C, to go 
on through Y into B was diaractciized by a vaiicty of individual 
behavior peculiarities, especially by normal animals In some cases 
the rat would turn around in his starting-box compaitmcnt and sit 
with his back to the door at X, others crouched at X, looked out but 
did not leave; others left A^ wandered about in C and cithei tried 
to reenter A (which was impossible because the door at X was closed 
after the animal had left or sat down, usually in the middle of C 
The bebavioi was varied in each case with the exception tluit the Y- 
alley became a thing to be <avoidcd. This was pniticulaily noticeable 
in the case of normal animals On those occasions when tlic animal 
did find himself at Y he appioachetl it veiy cautiously, then citlier 
darted m or else slued away. This was more noticeable during the 
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eft A after 15 secs, ■went slotvly to 43 0 3 Hesitated in A, then with slow, jerky, 20 0 

middle of C, sat down and peered soiffiii? movement directly to Y, which 
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TABLE 2B 

Summary or thb Adovb 




Normal 




Operated 


No of 
rat 

No of 
oppa 
taken* 

No of Former 
opps aveiage 
not speed 
takeii± (secs) 

Aveiage 
speed 
for opps 
taken 
(sees ) 

No of 
rat 

No of 
oops 
tak«i* 

No of Former 
oppa average 
not spscil 

takenj; (sees ) 

Average 
speed 
for oppa. 
taken 
(sees,) 

1 

3 

9 

42 

18 4 

1 

11 

1 

19 


2 

4 

8 

25 

19 8 

2 

11 

1 

18 

41 

3 


7 

65 

18 0 

3 

6 

6 


11 S 

4 

2 

10 

44 

30 6 

4 

9 

3 

3 8 

10 8 

5 


6 

2 1 

13 5 

5 

U 

1 

21 

121 

6 

2 

10 

S 3 

75 

6 

10 

2 

28 

13 4 


*Not counting the first run, for this was to all intents and purposes merely 
the 6th of S preceding (lewnrdcd, introductory) runs (See Section II, H 3 ) 
ijSince the first run is not counted and the total number of ofpotlumties 
cataloguod above is 13, the number of actual runs made by any animal can¬ 
not have been more than 12 inasmuch as the last (ie, 13th) oppoitunity was 
not tairen by any rat The fact of all animals ceasing to go into li was, of 
course, what brought the senes to a close for so long ns any animal remained 
who was still entering B when given the opportunity to do so, just that long 
would the process of giving him this opportunity have continued Since, 
however, even all operated rats failed to take the ihh opportunity (os shown 
by the foregoing r^3um6), we find that the maximum number of oppoi- 
tunities actually taken was 11—which was the case with rats Nos. 1, 2, and 5 
In the above "operated” column Normal rats were not returned to the 
staiting'box 13 times When “Nil” appeals in the lime column this murks 
the fact that that paiticulai animal foiled to run and was therefore not 
reintioduced into the foodfess situation during the senes here cntalogiicd 


TABLE 2C 
Summary op Summary 


Behavioi 

Normnl 

Operated 

Oppoi tumlics tnkcD 

3 66 

9 66 

Opportunities not taken 

8 33 

233 

Former speed (m secs ) 

Speed for opportunities taken 

416 

3.80 

(in secs ) 

1758 

9 SI 


latei opportunities and occuried more frequently on the part of 
normal than of opeiated rats Several times (especially with the nor¬ 
mal animals shortly before stopping altogether) the rat would leave 
A, run across toward Y and veer away as if an electric shock had been 
given him. Again, a rat would come into G (perhaps after delaying 
foi several seconds in //) and begin moving about until by chance 







130 


JOURN-AL OF GENETIC PSYCHOLOGY 


he came in line with Y. This was frequently, though not always, 
sufficient to “draw” him into the Y-aUey. 

Most noticeable of the many differences between the behavior of 
normal and opciatcd animals m the no-reward situation was their 
“attitude" toward C Normal animals seemed much more obviously 
in seaich of food than operated animals. Careful check upon the 
amount of food consumed, weight, and general pliysical condition 
assured the experimenter that the animals had been hungry even when 
refusing to lun fiom A to B. Conclusive evidence of this was given 
by the fact that they ate heartily and leadily after the critical experi¬ 
ments. In this, as in all othei features of the expeiiment, every 
effort was made to establish identical physical conditions for both 
gioups. Normal and operated rats were hungry at the time of critical 
tests. Neveithelcss, whereas C (for normal animals) was appar¬ 
ently a place to seek food after B had proven foodless, for opeiatcd 
rats C was meiely a place to cross in order to reach B When, how¬ 
ever, tlie A-tO‘B unit had piactically disappeared for operated rats, 
G appeared to function as a new thing, partly familiar peihaps, yet at 
the same time, feaisomc. That if food was not fortlicoining at the 
customary place in this erstwhile famihar situation, it might be 
sought elsewhere does not seem to have been an alternate mode of 
behavior for operated lats nearly so much as it was for normals. On 
the other hand, however, that the whole former situation no longer 
prevailed—that this was no longer a “familiar situation” at all—■ 
seems to have appeared to normal rats comparatively early. When food 
was available in B, running from A to B was apparently a natural 
behavior unit for both groups. When food was missing and normal 
animals had ceased running while operated ones continued (e g., 
eighth opportunity et seq.) the only plausible supposition would seem 
to be that the behavior of the operated rats was more determined by 
the former behavior pattern than was that of the normal animals. 
Consideration of these and related aspects of the results will be taken 
up in detail in Section VI 

V. Control Group 

In order to investigate the possible effect upon normal animals of 
the 14-day period of rest (during which the animals of the experi¬ 
mental gioup were recuperating), as well as the 143 additionjil trials 
subsequent to this icst period, a contiol group of 9 animals was given 
the same training as that received by the cxpcumental group On the 
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TABLE 3 

Number of OppoRTUNmES Taken 


Rat 

ist Experiment 

2nd Experiment 

cl 

5 

3 

c2 

4 

4 

c3 

2 

3 


4 

4 

c5 

3 

4 

c6 

4 

7 

c7 

3 

5 

c8 

4 

2 

c9 

S 

£ 


lirst occasion of non-appeaiance of food m B, these animals accepted 
from 2 to 5 opportunities to enter B after discovering that it con¬ 
tained no food. Their average was 3 8 opportunities accepted. On 
the occasion of the second ciitical experiment (after 14 days during 
which no experimentation took place, followed by 143 additional 
trials) the group accepted fiom 2 to 7 opportunities, the group 
averaging 4.1 Theie was no obseivable difference between the be¬ 
havior in the first and second critical experiments, and the time differ¬ 
ences were equally insignificant. Table 3 is a summary of the control 
group luns. 

VI. General Comments 

1. Much, but not enough, has been written m psychology regard¬ 
ing the advantages of studying subjects under "natuial" conditions. 
Several successful investigitions have been icported but difficulties not 
inficquently arise One finds, for example, that many a “natuial” 
condition ceases to be natural when the experimenter intervenes; or, 
that to devise suitable interfeiences obstiucting a natural sequence of 
behavioi events is well nigh impossible or docs not yield measurable 
results. To overcome this obstacle it is necessaiy to permit the ani¬ 
mal not only to "learn*’ a given task, but to become so familiar 
with it that he has himself, “quite natuially,” made the response 
genuinely “his own ” The obvious importance of this need not be 
fuithei emphasized here® 

In this experiment one was able to observe the upset of a natural 
sequence of behavior acts It is immateiial whether such sequence 
be called a habit or not. The point at issue is that the animals were 


Tor an excellent illustration aee Elohler (3, esp p 26) 
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doing something with which the)' were thoioughlY familiar and that 
then an obstruction was encounteied. The expcrimcntei established 
in the rats a leadiness to run from A to B when hungiy The animals 
were not “trained", they weie, instead, icpeatcdly placed in a con¬ 
stant environment affording an opportunity to explore the same and 
to secure food therein They weic thus pcimittcd not only to famil¬ 
iarize themselves with the floors, walls, corners, etc , but also to 
employ all muscles and sense organs in whatever way might normally 
occur. 

Hungry rats, thoroughly familiar with the conditions of obtaining 
food under these circumstances, move fiom A to B as if Xj G, and Y 
were not present It seems reasonable to assume that these physical 
connective links aie not "piesent" for the lat m this case any more 
than the muscles of his body when lunning are “present” for him. He 
IS at A and wants to be in B If intervening conditions aie familiai, 
we may say tliat foi him A and B are fused into one dynamic, vectoral 
unit Being placed by the expeiimentei in the starting-box, A, means 
food to him, just as much as being placed directly into B would have. 
This arrangement of boxes and doois is the “food situation,” and he 
is hungry. 

2. Wc have called the A-to-B behavior a pattern or unit and 
spoken of its fusion into one dynamic, vectoral unit It becomes 
incumbent upon us now to defend this description and indicate what 
It implies, 

Theie arc two ways of looking at the fact that rats lun from 
starting-box to food. Were a moving picture of this to be made, the 
film cut, and the separate pictures inspected individually, one type of 
view regarding tlie A-to-B lun would be obtained Consideicd m 
this light, elimination of the last few pictuies should not change the 
images disclosed upon the earlier ones. Wc find, upon consideimg the 
animal’s behavior during the second, third, and fourth oppoitunities, 
however, that something seems to have happened to change each eaily 
stage and that his conduct in G (foi example) is fundamentally 
different from what it was prior to having found no food m B It is 
this fact, this operation of one aspect of the oiiginal situation upon the 
several other discriminable aspects of it, which leads us to feel tliat a 
description is demanded that will lefer to these many aspects taken 
together as one unit or thing 

The question naturally aiises, Bow did Situation I (i c., daiting 
from A to B) disappear? The rat did not fiist dash fiom A through 



BEHAVIOR CONSTANCY IN RATS 


133 


the Y-alley up to the door of B and stop, then do the same as regards 
the Y-alley entrance, and so on, such as one might have him seem to 
do by cutting a movmg-picturc film at these points. We find, instead, 
that every phase and aspect of the situation seems to have been diffei- 
ent foi him after one or two fruitless visite to B. Tins can be de¬ 
scribed in two ways' {a) Either Situation I vanished entirely and a 
fairlv chaotic, frightening, unfamiliar Situation II succeeded to its 
place, 01 (1)) Situation I gradually gave way, gradually disintegrated 
until the resulting situation was so different, contained so many 
relatively self-subsistent aspects that we aie no longer privileged to 
speak of Situation I as present, though loosely and badly organized, 
but must suppose Situation II to have supplanted it 

Both of tlicsc possibihucs would allow for the fact that aftei B 
has proved foodless Behavior I no longer picvails. It must be, there¬ 
fore, fiom a closer scrutiny of Behavior II that we should decide upon 
the structure and nature of Situation II To do this, it will be 
necessary for us to consider somewhat more liteially the fact that 
one discernible aspect of either situation is the lat itself The human 
onlooker can see A, X, G, Y, B, anti lat as six separate items. We 
arc not justified, howevei, in assuming that the rat secs things this 
way As a matter of fact, we aie concerned here, as elsevi^here in this 
rcpoit, to avoid any assumptions whatsoever legarding the animal's 
side of the matter. Experimental data objectively assembled provide 
adequate infoimation We are merely inteiested in attempting to 
interpret and understand these data and ascribe no more to tlicir 
oiigin than one would do had they been deiived from a non-living 
source 

Viewed by a human being it would seem plausible to say that a 
rat (one item) is running from A tliiough X, C and Y into B (other 
Items), or that the lat is engaged in tiaveising an A-X-C-Y-B path¬ 
way In contrast to this assumption, however, we are piobably de¬ 
scribing the matter moie accurately if we say that the situation is 
"a n itn a I" in-and-of "A X CY In order to have a symbol for 
this, let us combine the letteis thus '\AnXiC,nY<iBi” If this is a 
relatively undifteientiated unit, then it should be apparent why dis¬ 
turbance of B would invoke modifications throughout the system and 
perhaps so altei the same as to bring about t1s disappearance 

We maintain that if—and only if—the behavior sequence was a 
genuine aAnXiCmYaBi whole (as above defined) can the difference 
in behavior between noimal and operated rats be explained or under- 
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Stood. As shown m Section IV, the disappearance of Behavior I took 
place differently for the two groups. Objective evidence that in both 
cases a^nXiCmYoBi is a dynamic, vectoial unit is discovered in the 
following facts: (n) It did not break up like a house of cards, the 
individual units of winch arc essentially independent of one another, 
(i) it did not merely drop 2? as in the moving-picture ilkistialion 
above, (c) it exhibited, rather, an inner tension which peisisted in 
such fashion that the bchavioi prevalant bcfoic B was objectively 
modified concinued in most c.ises (especially aftci operation) to go off 
for some time despite that modification, (d) finally, 
revealed itself to be a genuine whole in that, when disturbance at one 
point did express itself effectively, the lesult was apparent throughout 
the entire system 

3. Comparing t(ie results betorc and after opciation we find that, 
relative to the same physical environment, tlic avciage deviation of a 
certain rat’s normal runs is less than that of the same animal after 
operation (see Table 1) That is to say, with but one exception 
(No 3), all opeiated rats were more constant in tlieir bcliavior than 
the same animals had been when noimal It seems not unnatural 
for us to anticipate some corresponding difference in behavior when a 
problem is encountered. It appears, in other words, that a behavior 
unit, onu it is adopted by an operated rat, docs not so icadily disap¬ 
pear as is the ciisc with normal animals When has 

been established (i c., when Behavior I prevails) and food is icmoved 
from Bj the rat (whether normal oi operated) is confronted with a 
problem The coriect solution of this problem lies in abandoning 
Behavior I, which is another way of saying that to solve the pioblem 
IS to become released from the implications or requirements of Situa¬ 
tion I and behave m a manner required by and befitting Situation II. 
To accomplish this the rat must be to that extent docile^ that fea¬ 
tures of the new physical conditions can exert their influence upon his 
behavior. If he peisists in imposing Behavior I upon Situ.'ition II we 
are justified in saying that for him Situation I still prevails, or, in 
other words, that the features of Situation II have not as yet suc¬ 
ceeded in finding expression through the rat’s behavior All of which 
is but another way of saying that he has not solved the problem. 
Evidently, to solve a problem requires insight into the picsented situ¬ 
ation, but, unless the situation w “presented,” Insight into it cannot 
occur. 

*For this use of the word see Tolman (+, p H) 
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It IS presumed that a hungry rat’s hunger drives him to seek food 
and that this requires adopting a behavior which will yield food Or, 
in other words, that the propulsive energy of {GtiYaBi is derived 
from the hunger in its mobile aspect (viz., "a nim al"'). This was 
very clearly exhibited by the normal animals for when B proved 
“foodless” the "a ntrna 1“ aspect of a4itXiCj,^aBi was, so to speak, 
released and they sought elsewhere (notably in C —although they had 
nevei been given food in G) What the normal animals achieved and 
the operated animals did not achieve vims release from the A-to-B 
behavior pattern after relatively few failures to find food in B. 

4 As a means of indicating the diffeience between normal and 
opeiated animals when confronted by the problem just mentioned, we 
propose that the two be classified as exhibiting different degrees of 
behavior constancy. Interrupting the disciKSion foi a moment, let us 
consider an example of behavior constancy. 

Rat No 7 (not reported above) was the wildest of the orig¬ 
inal colony At the slightest opportunity he would escape from 
his cage and was on all occasions almost impossible to handle 
After operation tins was reversed No signs of wildness re¬ 
mained and no effort was made to escape Indeed, he had 
become so phlegmatic that the cxpenmentei, wondering if 
motor coordination was intact, lifted the animal from his box 
(shoe-box sue) and placed him on the floor at ^ meter dis¬ 
tance This was 10 days after operation The animal had 
retained vision, and apparently sense of smell as well, for he at 
once moved, sniffing along the floor, toward the box, crawled up 
over Us edge and m Sevcial days later this expeiiment was 
repeated with the same result 

Twenty days after operation the following systematic senes 
was undertaken 

n It was found that the rat could find Ins way back to the 
box fiom any point within a radius of 1 meter when the box 
was placed in the centei of the room (le, no guide such as 
running along a wall was possible) 

b A normal rat was placed for 72 hours in a similar box, 
then both normal and operated auimals removed, placed one 
metei from their boxes, and the respective behaviors observed ® 

The normal rat began a has^ investigation of the loom, mov¬ 
ing for the most part away from the box and, in general, 
seemingly unaware of, or indifferent to, its picsence No 7 


’See Tolman (4, S) 

’Moving pictures were taken of this 
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went directly to his box and climbed in Pour seconds after the 
expeiiinent began No 7 was already in his box, 25 seconds 
Inter the normal animal had rpached the far wall of the loom 
and showed no signs of behavioi that would lead back to the 
box 

c. The next expciiment witli No 7 consisted in allowing 
him to reach his box by returning with the wall as guide Us¬ 
ing didcrent walls and different rooms the animal was placed 
besiJe the baseboard, the box also next to this wall, and record 
kept of the distance from which he was nble to return From 
any distance within 3 meters the return was piompt and 
smooth 

d A wide (indooi) staircase was used for the next expcri- 
nnent'' The animal was placed 3 meters from hia box, right 
shouldci to stair rise, and permitted to return 5 times along 
tlie same path (A new stair-step was used at each relurn ) 
Upon the sixth oppoitum^ the lat was carried not 3 but 4 
meteia away Instantly, upon being set down, he ran in the 
direction of the box precisely 3 meters and stopped Thcic 
ensued a most obvious seeking behavior, lie sniffed about, left 
the wall but quickly returned, reared up and tiled to climb over 
the step as if it were the box, failed, sniffed again, and then 
moved slowlv along with right shoulder against the staii rise 
and thus finally to his box which he enteied immediately after 
a few pieliminciiy sniffs along its side. The hesitation at the 
3-metcr distance lasted 8 seconds This experiment was repeated 
on different days with the same results each time. 

At no time was the animal given a food reward upon leturn 
to lus box The cxpeiiinents above reported were carried out 
under varying conditions of hunger—fiom veiy hungiy to 
satiation—and showed no quantitative or qualitative differences 
whatever Fuithei investigations of hunger m the case of this 
rat were made as follows. It was discovered that lie would 
not eat at any place but in his own box Once his familiar food 
dish was placed on a low table 25 cm from hia box and the 
animal allowed to go for 48 hours without food, yet he did not 
leave his box to reach the dish On several occasions at hia 
custom.iry feeding time (evening) he was placed (after 24-hour 
hunger) in another box with food, but he refused to cat® When 


’This was done to assuie practical identity of general environmental oilen- 
tation while, at the same time, allowing a new "waH’' to be used foi each 
retuin so as to avoid odor cues. 

®A similar case with cliicketis is reported by D Kalz (2) 
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taken from Ins box and allowed to return, the rat was often 
forced to run across sunflower seeds, but at no time did he stop, 
even when very hungry, to eat these but seemed oblivious to 
them in his desire to reach the box 

5 The case of rat No 7 has been mentioned as illustrating what 
we understand by the term “constancy of behavioi.” Behavioi con¬ 
stancy means crystallization of a behavior pattern.® A behavior pat¬ 
tern is a sequence of behavior acts the inner relationships of which 
are such that all are to gieatei or less extent deteimined by the dy¬ 
namic vectoj of then mutual whole series qua whole—i e , the 
"Gesamtveilauf.“ So long as oBi prevails, no differentia¬ 

tion of parts can be obscivcd. Or, in other wordsj so long as the rat 
runs at maximum speed from A to IB, we may assume that the be¬ 
havior pattern aAnXtCmyaBi IS dominant. If this behavior unit is 
of such stability that neither "a ntvia 1“ nor A, X, C, Y, B, or any 
combination of these, stands out as an independent unit, then events 
running the couise dictated by the structural nature of such unit con¬ 
tinue unchanged The degice of stability may be determined by 
introducing changes in eithei “a nima I," A, X, G, Y, or B The 
unit has a lelatively high degree of stability if its peisistence energy'^ 
overcomes modifications in those physical aspects. The gicatcr the 
physical change over against or despite which the unit persists without 
upset, the greatei has that unit exhibited its stability. Or, what is 
moie to the point, the gieatcv the stability of aA-nXiCmYaBi the less 
likely is "a n i m a V’ to be released theiefrom. If the internal peisis¬ 
tence energy of the behavior pattern is able to overcome and compen¬ 
sate foi changes such as removal of food from B, then it is apparent 
that the behavior pattern was to a faiily high degree crystallized and 
the case may be referred to as one of relatively great behavior con- 

“That the pattern does not require identic of physical coaditiona in order 
to run Us course is evident from the behavior of No 7 

IS not to be assumed, of course, that each disciiminablc aspect of the 
„AnXiC„Xn^t whole will, should it be altered, have the same effect upon 
that whole which change in any other aspect would have The experimenter 
selected an aspect of the whole which he was able to discriminate 
from the others and introduced a radical change nt that point (i.e., 
omitted to put food m i)} It became apparent from subsequent 
modifications of behavior that B was probably a key-aspect of 
It lay outside the range of this experiment to enquire what 
r61e other discnminablc aspects of the unit played 

term adapted from E C Tolman’s "persistence until” as regards 
behavior 
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stmcy. The effect of behavior ronsCancy upon tlie ability of these rats 
to solve a problem has been demonstrated.^^ 

VII. Conclusion 

If it is true that to solve a problem requires msight into tlic pre¬ 
sented situatioHj then behaviof constancy nuhlales affainsi tnstffhi. To 
get an insight into the wan-existence of a condition or relationship 
would seem to require "negative” insight as distinct from the "posi¬ 
tive” insight thiough which the effectiveness of a present relationship 
IS expressed. Thus we may say that the fact of Behavior I being 
abandoned was a “negative" piercquisite for subsequent dominance 
of Behavior II, since, in so far as Behavior I pcisisted, the adopting 
of Behavior 11 was correspondingly delayed. It (s the peisistencc of 
a (former) behavior unit that is here characterized by the term 
behavioi constonev Hence it may be averted tlmt behavior con¬ 
stancy delays or prevents insight, 
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LA CONSTANCE DU COMPORTEMENT CHEZ LES RATS 
(Resum^) 

On a permfs aux rats blancs d’aller d’une boite de repbre par un petit 
couloir et un grand espace libre a de la nourriture placee au bout d'un 
second couloir, eo face de la boite de repere AprSs qu’ils avaient appris 
tk fond la situation, on leur a permis d’aller d la nourriture 400 foia de plus 
Une experience critique a consist^ en I’enlivement de In nourriture de sa 
position usiielie On a notd le nombre de fois que lea lats sont alUa ou la 
nourriture avait 6t6 aupnraTant, et ausai la duree de chaque essai et le 
comportement general Apr^s cela, on a ddtruit des parties corticales, et on 
a appiis cncoie une fois la premiere situation aux rats On a fait uoe 
second experience critique, semblable & la premiere. 

Avant I’opemtion, les rnis on accept^ une moyenne de 3,66 occasions 
d'niler ^ I’endroit oCi ils avaient tiouvi de la nourriture auparavnnt AprSa 
I’operation, ils ont accepte plus de deux fois le nombre d'occasions, ct on a 
note lea differences de temps et de comportement general, On a soumis un 
groupe de controle au meme entratnement et aux memea experiences 
critiques, mais on n'a pas oper6 les membres de ce groupe On n’a note 
aucune difference entre le compoftement de la picniieic experience et celui 
de la scconde, 

Ces resultats indiquent que la destruction dea parties corticales tend a 
rendre le comportement pjus fixe et moms siijet ik. la 'modification comme 
reaultat de cliangcments dn tnilieu On a auggere qu’on sc sert du teime 
“Constance du comportement’* pour cette cnstallisation de la forme du 
comportement Hamilton et Ellis 


VERHALTUNGSKONSTANZ BEI RATTEN 
(Referat) 

Es wurde wciascn Ratten erlaubt, von einer Stertkammer aus, durch einen 
kurzen Pfad und einen grossen offenen Platz, Futter zu eireichen, das am 
Ende eincs zwelten Pfades, der Startkammer gegenuber, lag Nachdem 
ihnen die Lage volllg vertrnut war, hess man sic nocli 400 Mai zuin Futter 
laufen Bin kritlscbcr Verstich bestand darin, dnas man das Futter von 
seinem gewohnlichen Platz entfernte. Man notierte (1) wie viele Male die 
Ratten zu dem Ort hinliefen, wo vorher Futter geweaen war; (2) die zu 
jedem Lauf notwendige Zeit, und (3) das allgemeine Verhalten, Nachlier 
wurden dann Tcile der Himrinde zcrstoit, und die Ratten wieder mit der 
urspnmglichen Situation vertraut gemacht Es wurde ein zweiter kntischer 
Veisuch ausgefuhrt, der dem eisten glich 
Vor der Operation nahmen die Ratten durchschnittlich 3 66 Gclegcnheiten 
an, zu dem Ort hinzulaufen, an dem sich das Futter fruher befunden hatte 
Nach der Operation wurden tnehr ale zweimal so viele Gelegenheiten ange- 
nommen, und es wnrden aucH wesentliche Unterschiede in Bezug auf Zeit- 
verbrauch und allgemeines Veihalten festgeatellt Eiiie Kontrollgruppe 
erhielt dieaelbe Dressur und dieaelben Prufungen, wurde aber nicht opei lerte 
Man bemerkte bei dieser (Kontroli-}gruppe kemen Unterschied zwischen 
dem Verhalten in den ersten und zweiten kritiechen Versuchen 

DiCse Befunde wiesen auf, dass Zerstorung von Teilen der Hirnnnde 
dazu neigt, die Tatigkeit atarrer zu machen, und sie der Modifizierung 
durch Anderungen der Umgebung wemger zugnnglicb zu machen Es wird 
vorgeschlagen, dass der Ausdruck “Verhaltungakonatanz” auf diese 
Kristallizierung dor Tatigkoitsgeatalt (pattern of behavior) angewendet 
warden soli Hamilton und Ellis 



PERSISTENCE AND BEHAVIOR CONSTANCY* 

TroM the Ptycholofficttl Labbralories of the Uiitireruly oj Californtn 


Jamis a. Hamilion and Wjllis D Ellis 


I. Introduction 

In an eaihcr report (2) the writers suggested that continuance of 
a behavioi unit (Behavior I), despite changes in the environraental 
supports such that a modified behavioi (Behavior II) would be more 
appropriate, is evidence of behavior constancy. There is, however, 
some danger that this tcim be confused with peisislence If it is 
true, as we believe, that behavior constancy is a genuine psychological 
phenomenon, refinement of its definition—sucli, for example, as in¬ 
dicating the distinction between these two—is eminently desirable. 
It is the purpose of this papei to present the results of an experiment 
wherein ceitain differences between bcliavioi constancy and per¬ 
sistence are demonstrated. 

The behavior of noimal and operated rats in two situations has 
been studied. 

II. Apparatus and Procfdure 

1. As shown in Figure 1, an uncovered box, 30 cm. long, 20 cm. 
broad, and 25 cm. high, through a small hole in the bottom of wluch 
an endless string passed, constituted the appaiatus used The string 
was 3 25 ni. long and passed over three pulley wheels, as indicated 
in the drawing. 

2. Eleven white rats, all males, age 90 days at the beginning of 
this study, were used. Before training beg.rn, five were operated 
upon and parts of the cortex destroyed by the thermocauteric method. 
Ten days after operation the training began 

The diet consisted of sunfloweer seeds (10 per day, as described 
below) and a modified Stecnbock diet 

3. Preliminary procedure was as follows* The animal was placed 
in the box and allowed to familiarize himself with it. A sunflower 
seed was split and fastened to the string just within rearing reach of 

•Recommended for publication by Edward C Tolman, accepted by Carl 
Murchison of the Editoria} Board, and received in the Editorial Office, 
March 2, 1932. 
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FIGURE 1 

Diagham or TiiE Apparatus 

the rat ^ In the course of his investigations the animal eventually 
found the seed. Being hungry, and having formeily been fed these 
seeds, he readily ate Within a few trials all rats were pulling the 
seeds a few centimeters toward the floor before attempting to re¬ 
move them. String pulling seemed to be readily and naturally ac¬ 
quired by all rats. The distance from seed to flooi was gradually 
increased, until at the end of the sixth day it was 40-50 cm. This 


sunflower seed will split open like a clam shell and retain a certainl 
elasticity so that, when this opening is brought against a small cord and 
the seed released, it clamps itself thereon 
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distance was continued throughout subsequent training, as descubed 
below. 

4. The animals having thus learned to secure food in the mannci 
described, a training scries ensued as follows. Each day foi 18 days 
the lats were allowed to pul) in 10 seeds There weie two peiiods, 
morning and eaily afternoon; 5 seeds were pulled at each period. 
The animals were all rapid and accurate before the 18 days had 
elapsed. Immediately upon being placed in the box all rats would 
approach the cord and begin pulling 

III. Test Situations 

I In Expeiiment the animals of both groups were placed in 
the pulling-box, but no seeds were attached to the string A record 
was kept of the amount of stiing pulled by each rat, and of time in¬ 
volved Genera! ciiaractcnstics of the animars behavioi, such, for 
example, as apparent encigy of attack, attempts to escape fiom the 
box, etc, were also recorded The cxpciimcnt for each animal was 
arbitraiily terminated when a period of 5 min. elapsed during which 
the rat did not resume pulling activity. 

2. Following Experiment A piclimmary tiaining pioccduie was 
resumed foi 7 days (70 pulls). In Experiment B the animals were 
not hungry, as they had been m all thei'i previous cxpeiiencc with 
the pullmg-box, but were first satiated with food and then placed 
in the box. This time a seed was attached to the stiing at the usual 
distance, and a record was kept of the number of seeds pulled in and 
eaten. In this case the animal was allowed to remain foi 5 min in 
the box and was then removed. 

After an inteival of three days during whicli the regular diet and 
pulling regime were lesumed Experiment B was repeated. 

IV Experiments and Results 

1. Experiment A. After 18 days of pieliminary training the lats 
had become so familiar with the string device for obtaining food 
that, immediately upon being placed in the box, they would catch 
hold of the stniig and secure the seed Being placed in the box upon 

“By the term "E^perl 1 nett{" is meant "Test Situation" or “Ciiticnl Situa¬ 
tion " Since the present report is not concerned with lenriiing m the sense 
customarily used in reports of animal study, but rather with questions which 
arise only after habit formation, the progress of the investigation up to 
this point may be viewed as preliminary training, or familiarizing 
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the occasion of what the experimenter knew to be the “critical ex¬ 
periment” was apparently in no sense anything unusual for the rats 
They went immediately to the coid and began pulling There was 
no observable difference between the behavior of operated and normal 
rats in tins piompt response to the familiar situation. Nor docs theic 
appear to be any maiked difference m the pulling itself There were 
pauses and resumptions on the part of all animals. The notations 
recorded in Table 1 indicate, in fact, that the kind of behavior was 
throughout very similar The diffcience between operated and nor¬ 
mal rats lies not in the manner of behaving, but in the results 
achieved normal lats pulled in moie stung during a longer period 
of resumptions in pulling than was the case with operated rats. 

K.'Uher than overburden the statement by leproducing the 
entire account of each rat's behavior in Experiment A, let us 
consider instead the details of a typical case, such as Rat 2 
The following chronicle is taken directly from the observer's 
notes made during the experiment 

Rat 2 13 placed in the pulling-box, he attacks the string and 
pulls very rapidly for 30 sec , stops for an instant, and resumes 
pulling He has heen in the box for 123 min , nearly 5 m of 
string having been pulled in He stops again foi a few seconds, 
resumes pulling, stops and goes to one corner of the box where 
he scratches for an instant Now he returns to the string and 
resumes pulling, stops, pulls again very rapidly Total string 
IS now 9 75 m,, total time 2 30 min Stops He tries to climb 
a wall of the box, fails, and returns to the string—in 15 secs.— 
he pulls another 1 50 m , stops, attempts to escape, returns to 
string and takes hold of it but does not pull. He again tiies 
to climb the wall He leturns to the string; takes hold of it but 
docs not pull Time elapsed since last pull at the string is 
now 1 inin , total since being put in the box, 4 00 min He 
attempts to escape, returns to the string, takes hold of it, and 
suddenly begins to puli with great vigor At a total tunc of 
9 30 since enteiing the box he has now pulled in 18 50 m of 
string The burst of pulling (which had continued for a 
little over 4 min ) stops as suddenly as it began and with an 
equal display of energy, he attempts to climb the walls The 
behavior is now becoming slower Time since last pull is 1 
min, total time in box w 10 42 min He tries to bite the cord 
but does not take hold of it with his paws Again bites at the 
string and suddenly rears and begins pulling This pull 
finished at a total time of 12 02 mm and lasted 6 sec, after 
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which attempts to scqIc die wall were resumed. At a total 
time of 14-08 the behavior is sIovt, much of the time during 
the past two minutes the r*t lias done nothing but flit. It is 
now 3 mm aince die last pull and 15 08 min since entering 
the boT At the end of the 4*h min the rat siti and does not 
move again At a total time in the box of 17 08 min , the Sth 
min since hia last pull is up, and the experiment declared 
completed. 

The rat is removed from the box and placed in a receiving 
cage. The total amount of string pulled was 19.30 m.; time 
of final pull was 12 08 nun after entering the box. 

The amounts of stung and time, as well as averages thereof, are 
indicated m Table 1. It will be observed that the averages of nor¬ 
mal lats exceed tliosc of the operated in legiird both to meters of 
string and Icngtli of time duiing which pulling was being periodically 
resumed The column Time rcfcis to the total number of minutes 
elapsed between the time when the animal was placed in the box and 
the last occasion of his pulling. If the normal and operated aver¬ 
ages appearing in this column aie compared U will be observed that 
the time (of final pull) for the former is 15 35 min , whereas that 
of the operated rats Is 8*58 mm Examining the averages of string 
pulled, wc find that normal rats exceed the opciatcd in this respect 
also, for tho difference hcie is 18.91 m. foi normals ns against 11.34 
m. for the operated group. 

It might be objected, however, tliat these differences supply no 
grounds for psychological conclusions, inasmuch as operated rats 
were perhaps physiologically incapacitated by the operation. Two 


TABLE 1 


Norma/ rats 
Total siring* Rat 

Timet 

Opcraicd rats 
Total string* Rat 

Timet 

37 86 

5 

31.15 




23 32 

1 

16 10 




19 30 

2 

12 08 




15.20 

3 

17*29 

1+70 

x2 

7 09 

10 28 

4 

7 40 

14 04 

vl 

9 54 

7,50 

6 

8.47 

13 80 

v5 

14 10 




7 82 

#3 

3 +3 




6 52 

<4 

9 55 

Averages • 






18.91 


15 35 

11 34 


8.58 


*RDt8 are arranged in the order of amount of string pulled 
tTime of final pull—5 minutes before removal from box, 
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considerations will readily show that this objection is without weight. 
In the first place, physical incapacity need have no effect upon the 
length of time actually spent m the box. An operated rat no less 
than a normal one could easily have resumed pulling if the diive 
motivating him to do so had been as strong as tliat activating the 
normal animals.^ There seems to be no gieat physical exeition 
necessary for the rat to approach the stiing and pull it after some 
minutes of indifference since die last pull. Operated rats were un¬ 
doubtedly as able (physically) to lesume pulling as noimal animals 
were. In the second place, we may compute fiom Table 1 that the 
speed of pulling was even slightly greater in the case of operated 
than of noimal rats. Whereas normal animals pulled at a rate of 
1 23 m. per minute duiing then stay in the box, operated rats pulled 
at a rate of 1 32 m. pci minute The difference is not great, but, 
m the light of an objection based on physical mcapaaty, the fact 
that operated rats pulled not only as fast but slightly faster than the 
normal ones attains to added significance The objection appears 
therefore of little or no importance 

2 E.\peri7nent B For seven days following the expeiiment 
just reported the rats were returned to pre-experimental conditions. 
As 10 seeds were pulled in each day, this period comprises re-emphasis 
upon the pulHng-and-reward technique to the extent of 70 trials On 
the morning of the eighth day the rats were given their usual 5 pulls, 
thus bringing the total to 75 That afternoon, however, tliey were 
fed m the home cages. To secure a condition of complete food 
satiation a technique su^ested by Katz (3) was used This con¬ 
sisted m presenting a variety of foods one after the othei The order 
was. ground corn, brown bread, millc, cheese, meat, and sunflower 
seeds The animals had previously been familiarized 'with all these 
foods. The food was presented over a period of 2 hours and in 
such a fashion that, after one kind had been eaten until it was no 
longer touched, remaining portions weie removed and the next pie- 
sented As reported by Katz (legarding chickens) it was found that, 
upon being presented with a new food, eating recommenced. The 
rats had been normally hungry, having had only 5 sunflower seeds m 
tlie preceding 20 hours They ate, however, leadily and greedily 
There can be no doubt that they reached food-satiation.‘ 

*A fuller discusdon of this point occurs m Section IV below 

*Rat 6 died of overeating 
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table 2 

RBSUtTB OF EiFERIMBNT B 


Norraal rats 

Seeds pulled 
First trial 

during S minutes 
Repetition 

1 

1 

0 

2 

2 

0 

3 

2 

0 

4 

2 

2* 

5 

4 

0 

6 

i 

(died) 

Operated rats 

xl 

5 

3 

x2 

5 

1 

#3 

1 

0 

*4 

4 

4 

xS 

5 

7 


"Two seeds were pulled, but neither was eaten 


As soon as they would eat no further of the last object offeied 
(sunflower seeds), the lats were placed m the pulh'ng-box. A seed 
was affixed to tlie string in the usual manner. Each lat was left for 
5 minutes in the box 

The results of this experiment aie given in the column of Table 2 
marked Fust ttial Both normal and opciated rats pulled in and 
ate seeds but more were secured and caisumed by the operated than 
by the normal group. The average is 4 seeds per rat for the oper¬ 
ated group, 2 seeds each for the normal gioup. Three opciated 
animals pulled m and ate 5 seeds each; 2 normal rats stopped after 
having pulled m 1 seed each 

3. Repetition of Experiment B. For three days the rats were 
again relumed to pie-experimental conditions in respect botli to string 
pulling (10 seeds per day) and time and amount of feeding. On 
the afternoon of the fourth day they wre again fed to satiation as 
described above The foods given were: lettuce, wheat grains, milk, 
ground corn, brown bread, meat, and sunflower seeds 

The right column of Table 2 presents the results of this exper¬ 
iment Normal rats ate nothing. Rat 4 pulled in 2 seeds but did 
not eat them Operated rats, on the contrary, averaged 3 seeds each 
The significance of these results and comparison between them and 
the findings of Experiment A will be discussed in the following 
section. l ''W’| 
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V. General Comments 

We believe that there is a fundamental distinction between the 
phenomena of persistence and behavior constancy, and suggest that 
Experiment A illustrates the former while Experiment B presents a 
case of the latter 

1. That behavior is “persistent which occurs relative to a goal.” 
The organism may proceed m one way or another, directly or by some 
roundabout patli, he may employ tools or rely upon his native capaa- 
ties m cruder ways—but m whatever “dimension" (4, esp Chap. 
VII) the behavior occurs, the fact that it is goal-seeking will supply 
an introductory clue to its probably "persistent" character. The thing 
sought lemains unchanged but means for obtaining it may vary 
through a wide lange of possibilities In Experiment A, to speak 
of the rats’ behavior as “constant” would seem not only inappropriate 
but false Behavior constancy is a phenomenon having to do with a 
relatively fixed or crystallized sequence of behavioi acts such that the 
whole thus constituted comprises a self-idcntifiable and relatively un¬ 
differentiated behavior unit This unit functions as one thing and, 
if disturbed at any point, the effect of that disturbance is noticeable 
throughout the unit Persistence, on the contrary, is that behavior 
summoned by an urge, drive, or desire, and is so disposed as to further 
satisfaction of the same. The actual behavioi may vary from moment 
to moment or from trial to trial. The goal sought, as well as the 
desire to attain it, are relatively stable, but the bodily movements or 
other “dimensional” devices are not only unfixed but may indeed be 
occuriing for the first time upon this occasion Let us reconsider the 
foregoing experiments from the viewpoint suggested by these prelim¬ 
inary distinctions 

2 The goal of a hungry rat is hunger satiation. Finding himself 
in tile pulhng-box and familiar with its conditions, the rat’s immediate 
response is to pull m stung If a seed is not at once forthcoming lie 
pulls again The way to food has always lain via pulling and hence 

®Thi9 could not have been said on the basis of observations made during 
the preliminary training but can be asscited after the records of Experiment 
A had been assembled So long as a definitely limited unit of behavior 
(le, pulling in one seed) was all the rat was required to employ, there la 
no way of distinguishing between peisistencc and behavior constancy in the 
going-off of this unit When, however, the unit’s occurrence fails to yield 
satisfaction of the drive (in this case, hunger) motivating its appearance, 
the question then is whether or not the unit will reappear and, if so, for 
how long, 
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the activity continues, The goal sought is gratification of hunger 
There is a definite and familiar pathway, viz , the string. The case 
is not unlike an hypothetically endless maze. If an animal has 
learned to rely upon a certain activity in order to secure food, all he 
knows of the relationships between pathway and food is that after 
following through on one he sccuies the othei.® Though it would be 
haid to say this with assuiance of mazes in which tlic length of path 
remains constant, the pulling-bov employed in tins expernnent might 
be thought of as a “maze** with a wdl-known but indefinitely exten¬ 
sive true path The animal is piepaied to pull string for food and, in 
fact, as the expeiinient has shown, prepared to pull many meters of 
stung if neccssaiy The manner of doing this requires no veiy great 
variety of technique and each lat had quicldy adopted his own devices 
for getting the seed as lapidly as possible To reach the goal of 
hunger satiation meant following the only possible path afforded by 
the apparatus used. Had the pulling-box conditions been such that 
food would have come with, say, the 18th meter of string, normal rats 
would (on an average) have secured food, while operated rats would 
have gone hungry The thing that is persistent is not the bchavioi 
unit but the diive invoking behavior in the service of its own ends, 

Summanzing thus fai, it may be said that “persistence” is a term 
to be used of drives, “behavior constancy,*’ as tlie name implies, refers 
to behavioi. If a drive is constant and we wish to designate this 
fact, we may speak of pcisistencc, whether the observed behavior is of 
a fixed pattern or varies tiuough a wide range of modifications 
Roughly, a case of this soit whcie “the diivc’s the thing" will call for 
the term pe/sistence even though wc may say that “the bchavioi was 
persistent” Since drives cannot be obseived directly (I), it may be 
expected that reference will usually be to the behavior, as in the 
phrase just quoted. Nevertheless, employment of the word persistent 
indicates that reference to a characteristically goal-seeking sequence or 
hierarchy (4, Chaps XII and XX) of behavior acts is meant. 
Whether there be whole units in the behavior or not is immaterial in 
so far as a drive, inferred from goal-directed bcliavior, is the topic in 
question. 

3. If Experiment A illustrates and, in doing so, helps to define 
the term pcisistence, Experiment B serves not only to clahoiate fur- 

“Expeilments of this sort were icportcd ia 1922 el seq by Prof W S. 
Plimter 
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thcr upon the phenomenon of behavior constancy, but, by contrast 
with A, enables us to secure a clearer notion of what that phenomenon 
involves. 

The question which Experiment B was designed to investigate 
may be at least partially answeied by a comparison of the figures given 
in the left and right columns of Table 2. A rat who has had the 
experience of being fed to satiation and placed in the pulling situation 
and finds it to be, now as formerly (ic, during training), a food 
situation is in a position to alter oi not to alter his "pulling-box 
behavior” upon a subsequent occasion of being satiated and placed in 
that box By altering the behavior is meant not pulling with paws 
and teeth lather than with paws alone oi any other such modification 
as might have occuiied m Experiment A The condition prevailing 
for the rat when placed m the pulling-box at the beginning of Exper¬ 
iment A was precisely what it had been upon scores of times when he 
had been placed there befoie In other words, the situation was the 
pulling-box situation, the rat was hungry and the behavioi which en¬ 
sued was "puIIing-box behavioi ” 

In Expeiiment B tlie altcialion of behavioi is tlie entire question 
and this, namely, whcthci the familiar activity of taking hold of the 
stimg, pulling in tlie seeds, and eating them is to occur or whether 
the string is to be ignored, is the crucial test To employ the ter¬ 
minology of our foimci report, Situation I is the pulhng-box with a 
hungry, named rat in it. Behavioi 1 is the activity of pulling m and 
eating seeds ‘When, however, the lat lias been satiated with food and 
placed in the pulhng-box, this ts no longer Situation I For this 
icason Behavior I is correspondingly no longer the appiopriate be¬ 
havior for the lat to adopt when placed m the pulling-box. This is, 
of course, the experimenter speaking, not the lat Upon his first 
experience of this sort (cf. left side of Table 2) the rat cannot, it 
would seem, do other than make some gesture toward complying with 
the dynamic lines of force which the puUing-box exerts upon him— 
for both groups the pulhng-box is still to greater or less extent a kind 
of “Situation I” and evidence of this fact is apparent in their having 
pulled and eaten when first subjected to the conditions of Experiment 
B Neveitheless, even on the fiist occasion this quasi-Situation I 
obtains foi some lats more than for others—and distinctly more, on 
an average, for the operated than for the normal animals 

What this condition throws into particularly clear light is the fact 
that neither box nor stung nor seeds nor just any rat constitutes 



150 


JOURNAL OP GENETIC PSYCHOLOGY 


Situation I. It is only when all these physical appurtenances arc 
simultaneously present and a tnobilei propulsive force is expressing 
Itself (i.e., the animal), that we can speak of Situation I and, con- 
cunently, of Bchavioi I. The experinicnt reported earlier (2) had 
to do with a physical set-up and the dynamic unity of the same as 
established by the animal's activity in that physical enviionmcnt In 
that case, liowevci, the disruption of Behavior I (discoveiy by the rat 
that Situation I no longer prevailed) was occasioned by a change in 
part of the apparatus cxteiior to the animal (food was omitted from 
the familiar food box) In the present case the apparatus has been 
left unchanged and, instead, a modification mtioduccd in another 
phase or aspect of Situation I, viz, the animal’s hunger has been re¬ 
moved It Is significant that the objectively observable beliavior re¬ 
sults are essentially tlie same m both cases. 

Summanziuff again, we may say that behavior constancy is a term 
applicable only to behavior units functioning as relatively undifferen¬ 
tiated wholes. If a pathway is obstructed and yet the organism 9 on- 
tinues to strive toward the goal he is scckirig, Ins activity should be 
characterized as “persistent" That is to say, the behavior is pcisis- 
tent if it C'lhibits a certain continuity relative to the goal togetlier 
with docility (4, Chap I, No 8 et icq ) as regaids the means adopted 
to attain that goal. The beliavior is “constant" if its continuity lies 
within Its own precincts such that as a umt it tends to maintain itself 
and to run its course A high degree of behavior constancy is one in 
which the unit’s self-maintenance becomes one of blind mechanical 
repetitions regardless of environmental conditions With tlie word 
pctsistence one may chaiactcrize cases such as those lepoited In Kx- 
penment A where the drive or urge maintained a relatively unceasing 
display of activity. When the term consiancy is used to desciibe 
behavior, tins will be most appiopnatc for those cases m which the 
organism performs a senes of acts more or less tn disregard of 
environmental circumstances 

In the repetition of Experiment B it was found that opciatcd rats 
were nearly as much dctei mined by the pulling-box situation m this 
latter as tliey had been upon the former occasion Normal rats, on 
the contrary, display a virtually complete release fiom tlie dictates of 
the pulling-box The manner in which an obseivcr can see that 
'■ Situation I has disappeared for the noimni rats is that Behavior II 
(ignoring the string) supplants Behavior I. It is apparent by the 
same means that operated rats were by no means so nearly ficed from 
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the dynamic demands imposed upai them by the pullmg-box The 
behavior unit of operated animals continued to go off despite the fact 
that they were not hungry. 

4 There are undoubtedly circumstances m which a relatively high 
degree of behavior constancy may prove advantageous, nevertheless, 
It would appear that the number of cases m which persistence is of 
particular service to the organism is greater than those in which be¬ 
havior constancy enjoys this characteristic. In general, it appears 
that behavior constancy is piobably more likely to bring the organism 
into unnecessary conflicts with his environment than is persistence. 
It would seem also that where a fixed behavior pattern pursues its 
self-identical course, mechanically and inflexibly repeating itself, the 
possibility of learning is proportionally reduced. 

VI Summary and Conclusions 

For the purpose of investigating the phenomena of peisistence and 
behavior constancy the behaviois of two groups of lats, 5 operated and 
6 normal, were observed The apparatus was a device whereby the 
rats were permitted to pull in string to secure food, Under condi¬ 
tions of no rewaid the normal animals were found to persist longer 
and to pull more string than did operated rats Under conditions 
of being satiated with food and then placed m the pulIing-box 
where food was to be had by the familiai method, the operated lats 
proved more ready to pull m and eat the food than did the 
normal rats. 

On the basis of a discussion wherein these results are compared, it 
is concluded that the phenomenon of persistence has to do with efforts 
to gratify a destre or drive, whereas behavior constancy refers to a 
crystallized sequence of behavior acts functioning as a unitaiy pattern. 
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LA PERSISTANCE ET LA CONSTANCE DU COMPORTEMENT 

(Resum^) 

Dana un rapport atitdneiir on a auggiri quc la "cotulance Hu comporte- 
meiit” est montrSe par la continuation d'une forme de comportement malgr6 
dcs changement^ dc milieu de telle nature qu'on fl'attcrdrait i un comporlc* 
meat modific Pour ^tudier ia relation entre la "conttnnce Hu cotnporiemeni” 
et la peraistancc, on a coinpar6 le comportement d’lin groupe dc rats nor- 
maux h celm d'un groupe dc rats, dont on avait dctruit dcs portions dc 
I’^corce On a mis Ics animaux dans une boite et Ics a cntiatn^s tircr 
unc ficelle i laijiiclle on n attache des semenccs de toiirncsoi Quand ils 
ont appris A fond cette situation, on Ics a mis dans In boite, mala on n’a pas 
attache de nourriture A la ficelle. On a constate quc Ics rats normaux ont 
tir^ bcaucoup plus de hcdlc dans une plus grande pdrlodc de temps que iea 
rats operas 

Apr^s cette experience on a leptis I’cntrainement normal, Une seconde 
experience a consist^ A rassaster Ics nnimaux et A les mettre dans la boite, 
des semcnccs dc tournesol £tant attachees A la ftccllc comme d’ordinairc 
Dan^ cette situation, les rats operas ont tird et mangd plus de nouinture que 
Ics rats normaux 

On a siiggerc qu'on pourrait A juste titre sc servir du terme persistance 
pour Ic comportement obserri dans la prcmiArc experience critique, tandis 
que (a cmitance du comportement sctut plus caractenstique de la scconde. 
La pcrsistance concerne les efforts de satisfaire un d6slr ou impulsion, tandia 
que la conslnttce du comportement a rapport A une suite crjstallis^e d'actes 
de comportement. 

IlAMitTON ET Eli IS 


BEHARRUNG UND VERHALTUNOSKONSTANZ 
(Referat) 

In cinem fruheren Ecricht ^urde darauf liingcwiescn, daaa die Fortactziing 
einer Tatigkeitsgcatalt (behavior pattern) trotz Veranderungen in der Umge- 
bung solchcr Art, dass erne modifizierte Tdtigkcit passcnclcr sein wurde, 
Beweis von “Verhaltiingskonstanz” darstellt Urn den Ziisammenliang 
zwischen "Verhaltungskonstanz” und “Bcharrung” vii untersiichen, wurde 
die Tatigkcit einer Giuppc normaler Ratten mit der einor Gnippe yon 
Ratten verglichen, bei denen Teile der Hirnrinde zeratdrt worden waren 
Die Tiere wurden in einen Kasten geatelU, und darauf dressiert an einer 
Schnur zu ziehen, an dei Sonnenblomensamen festgebunden waren Nachdem 
ihnen diese Situation vdlllg bekannt war, wurden sic in den Kasten gesteUt, 
ohne dass das Futter an die Schnur angebunden wurde. Es zcigle aich, 
dass normale Ratten die Schnui viel langer zu sich zogen, als die openerten 
Tiere 

Nach dieaem Experiment wurde die normale Dresaur fortgeaetzt Ein 
zweites kntische Experiment bestand dann, dass man die Tiere mil Nahrung 
sattigte und sie dann in den Zichkasten atelle, in dem wie gewohlich Son- 
nenblumcnsamen an der Schnur befestigt waren Unter dicscn Umstanden 
zogen die openerten Ratten mchr Futter licran und assen mchr, als die 
normalen Ratten. 

Es wird darauf hlngewieaen, dass der Ausdrude "Beharrung’' viclieicht 
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passender Weise auf die Tatigkeit angewendet werden konnte, die m dem 
eraten kntlschen Experiment beobachtet wurde, wahrend "Verhaltunga- 
konstanz” fur die zweite Art der Tatigkeit der rlchtigere Aiiadruck sel. 
Die Bcharrung hat mit Bemuhungen, eineti Wunach odcr einen Trieb zu 
befnedigen, zu tun, wahrend Verhnitungakonatanz sich auf eine kristal- 
Ilsierte Reihenfolge von Tatigkeiten bezieht 

Hamilton und Elus 



DIRECTION ORIENTATION IN CHILDREN*^ 

Ftoin the Jesup Psychologtcal Laboratory of George Peabody 
Teachers College 


WiLBY F. Smith 


Investigations iclated to the present problem have been laigely 
concerned with the niattei of disorientation. The great majority of 
these studies have been carried on in the field of animal behavior, 
more especially with the insects Rabaud (11), in a recent review 
of the iiteratuie on How Animals Find Thetr PFay About, remaiks, 
that a complete bibliography on the subject would comprise a veiit- 
able volume (p. 135). In tins summaiy we find that the problem 
of animal orientation has engaged the attention of such iiivestigatois 
as Romanes, Loeh, Uoyd Morgan, Yerkes, Claparede, Pi^ron, 
Bcthe, Watson, Lashley, and many others prominent in the field of 
comparative psychology 

Bmet (2) refers to a letter published m Nature by Henry Fordc 
in 1873 as tlic earliest reference to the question of orientation in 
humans. This lettei lelates to a communication of Forde witli 
Darwin regarding disorientation of certain experienced hunters m 
the wild parts of West Virginia. It appeals tliat Wallace and 
Darwin drew no conclusions in respect to this phenomenon because 
of insufficient data In 1S82 Viguier (13, quoted by Binet, 2, p. 
338) published a theoretical discussion of direction orientation in 
humans and animals, setting forth the view that they orientate by 
means of a sense of direction comparable to that of taste and smell or 
other sensory experiences Quite recently W H Hudson (7) and 
Friedrich von Lucaiinas (8) have defended Viguier's position, de¬ 
claring that man iias an instinctive sense of direction for the caidinal 
points of the compass. The experimental studies of “homing” by 
Watson and Lashley (15) did little to solve the question as to 
presence of an innate sense of direction in animals They admit 
that they leave the question in the air. Rabaud concludes that a 
careful examination of the literature lends no support to the existence 

•Accepted for publication by Carl Murchison of the Editorial Board and 
received m the Editorial Office, April U, 1932 

The writer is greatly indebted to Dr. Joseph Peterson for suggestions 
and criticisms in connection with the present study. 
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of a “speaal” oi "mnate” sense of direction. He says, “Whether 
one invisages a molluslc, an insect, a mammal, or man himself, one 
really percieves no essential difference among them in this respect 
Orientation in veitebrates and invertebrates is wholly by means of 
sensory cues” (p. 127) 

It appears that Bmet (2), Townbridge (12), and Peterson (9) 
have published the only systematic investigations relating to the piob- 
Jem of dnection oiientation in humans Bmet and Peteison have 
been mainly concerned with illusions of oiientation, while Town- 
bridge has studied the methods and accuiacy of oiientation and a 
possible iclation of these to imaginary maps It is pointed out by 
Binet that the disoriented person has no sense of direction at <011, but, 
upon coming in contact with a familiar point of reference, he is 
immediately re-orientcd, while the inexactly oriented person meets 
a point of reference but finds it contrary to his earlier cxpenencc’ 
the false system persists, however, even though he knows it to be 
false. Peterson supplements the findings of Bmet with similar 
illustiations and suggests explanations for the phenomena based upon 
weJI-established principles of social psychology He points out that 
the development and maintenance of the sense of diiection is some¬ 
what compaiable to the development and continuity of personality 
Both aie dependent upon a multipliaty of factors all of which tend 
m either case to build up and picservc a practically peimanent and 
comprehensive attitude 

Townbridge insists that direction oiientation is built up by two 
fundamental methods The first is what he calls the effo-cenittc 
method, because it is based on the intersection at the ego of lines 
going out to the cardinal points of the compass The second method 
he calls the doim-cenUtc This method is employed by living ciea- 
turcs othei than civilized man who orientate with reference to an 
established cential place, the “home” The former method requiics 
the individual to image a general situation m the form of a map 
Seveial of the subjects used, however, were uncertain as to the 
existence of imaginary maps during the couisc of the e.ypeiinient, oi 
othei wise 

The method emploved by Townbridge consisted of placing a cir- 
culai piece of paper (a map) before the blindfolded subject who was 
required to mark from the center of the map the directions of well- 
known cities or places Using New York City as this center the 
the subject was mstiucted to move his pencil as lapidlv as possible 
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towartl one of the four designated placesj the North Pole, London, 
San Francisco, and Panama. Subjects with no “imaginary maps” 
were tested as to errors in locating the cardinal points of the compass. 
No reliable differences, however, were found between the errors 
made by the two types of subjects. Furthermore, it is admitted by 
Townbridge that his data are too few on whici) to base any general 
conclusions. 

Angyal (1) has used the Townbridge technique, with slight 
modifications, in investigating the nature of the association (m 
adults) between visualized places and their position in space. The 
subjects, without changing their position, were required to draw a 
plan of how to go from one part of a town (Turin) to another, to 
indicate the direction of various public buildings, and other similar 
tasks It was found that the subjects could be divided into two 
groups with respect to their methods of orientation The first group 
oriented fiom their present position—a procedure somewhat similar 
to the Townbridge domi-centnc system The second group drew 
parallel streets in the same direction on different plans as if they 
were placed on a definite system of coordinates. This procedure 
Angyal describes as a “far-near-left>nght” system—a very close ap¬ 
proximation of the Townbridge ego-centnc system. Strangely 
enough, these methods appear as “natural” to the subjects employing 
them, even though they were unable to account for such procedure. 

In 1908 Warren (14) called attention to the possibility of a 
magnetic sense of direction in children. The suggestion was made 
after several unsuccessful attempts in trying to disorientate a 5-ycar- 
old child. Wc are informed, however, by DeSilva (3) tliat this 
person (Warren’s subject) at the age of 27 (22 years later) pos¬ 
sessed only average orientation ability. In the same connection De- 
Silva describes a case of a 12-year-old boy possessing an automatic 
directional orientation. It was discovered that this remarkable 
ability was dependent on correct initial visual orientation, which was 
then maintained indefintely without consenous attention. The history 
of this case sheds some light on the development of such an accurate 
sense of direction. The boy’s mother, being left-handed, found it 
more convenient to substitute the cardinal compass points for the more 
usual right and left in instructions given the child For example, 
while very young the hoy would be given such orders as • “Get me 
the brush on the 7iorth side of the dresser; go sit In the chair on 
the east side of the porch, etc” It is very likely that susceptibility 
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to disorientation develops under similar situations. Dc Silva’s sub¬ 
ject was found to be very easily disoriented when rotated a few 
times in a dark room. Apparently Warren did not resort to this 
procedure in trying to disorient his subja:t. 

In his discussion of local signs and orientation tendencies Peterson 
(10) places much emphasis upon the functional development of the 
ability to respond accurately to spacial relations Just as the child 
learns to locate and respemd accurately to stimuli on different parts 
of the body, he learns to react similarly to objects and direction of 
objects in his more remote environment. In both types of behavior 
the accuracy of response depends upon facility of movement and the 
frequency with which the stimulus is encountered. 

Warren (14) emphasizes the importance of securing additional 
data relative to the present problem. He says, “So far as I know 
there iias been no scientific investigation of the possible piesence of 
a sense of north-south direction in man . . The problem is offered 
to those interested in child study sis a matter worthy of investigation^ 
If such a sense has been developed in the phylogenetic scale (as 
suggested by the migration of birds) it may still appear in a rudi¬ 
mentary foira in man, and distinct traces may be discovered in child¬ 
hood which are lost later on in life” (p 377) 

The subject at hand is largely an open field Peterson insists 
that the establishment of oiientation systems to the cardinal points 
of the compass is a subject that has not received the attention that 
even its practical beaimgs justify. It appears that no one has yet 
investigated the development or the accuraqr of direction orientation 
in children. This is the specific problem to which we have addressed 
ourselves in the present study, which is to be regarded as only pre- 
liminaiy, even though our results will probably be supported by 
furthci rescaiches. 

Technique 

For accurate measurement of direction onentation an instrument 
was desirable which would not only accurately control the time for 
the response but also tlic direction (clockwise oi counterclockwise) 
and extent (m degrees) of the errors It was further necessary 
that the apparatus be so constiucted that it would not interfeie with 
the subject’s general accuracy of orientation This latter phase of 
the procedure presented a problem of considerable difficulty, But 
the difficulty encountered in securing subjects fiom the kmdei- 
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gartcn and clemcntaiy grades prevented the use of accurate chiono- 
scopic measurements otlieiwise obtainable in tlie laboiatory It was 
thought best, theiefore, to record the response time with a stop¬ 
watch This method pioved to be fairly accuiatc since very few 
of the responses (even of the adults) were completed within less 
than 1 second 

Tlie instiuinent iinally constructed foi the orientation measure¬ 
ments was essentially a compass dial, and wris so calibrated. It was 
6 inches in diameter and was mounted on a thm boaid 15 inches 
square On this bo.iid was placed a smooth tin surface with a 
small indenture in the exact center of the ciicle (dial) as a place 
wheie the stylus ivould be moved fiom at the beginning of each 
lesponse (trial). When the subject had moved the stylus 3 inches in 
anv given cliicetion it would be stopped by a iim uich thick 
The subject was seated blindfolded in a comfortable position by a 
tabic facing due noith The dial with the cardinal points m their 
piopci positions was then placed on the table diiectly in fiont of 
him At no time during the experiment was he peimitted to see 
the dial, and othci possible precautions were taken to pi event the 
subject from becoming oriented with respect to the instiumcnt latliei 
than to the points of direction Pie was given no infoimation con¬ 
cerning his eirors The experimentci icad to him the following 
instructions 

“Yoii arc now facing cioith and I wish to sec how cjiiicicly /inrl 
accuiatcly you can react to direction signals. I shall call out 
the several points of direction, as east, northwest, south, noith- 
east, etc, and to each of these words you arc to react as qnickly 
as possible by moving the stylus out in the direction called until 
YOU leach the edge of the circle (The piocedure was now 
demonstrated to the subject) You are to keep the Stylus against 
the edge of the circle each trial until I set it back in the tentei 
again, when we will be ready for another trial The dliec- 
tions will be called out in random order, so you need not, and 
should not, try to anticipate me in the diiection next to be 
called Just be ready and act quickly, and he ns accin ate in 
the diicction of your movement as possible.” 

Special piecautions wcie taken to be suie that the youngei childien 
understood the instructions as well as they could 
Eight direction signals were used; N, S, E, W, ME, NW, SE. 
and SW. These were called out in landom order until the subject 
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had leacted to each direction 5 times, making a total of 40 trials. 
The random order, or course, followed a pre-arianged schedule and 
was the same for all the subjects A reoird was kept of the degree 
and direction (clockwise or counterclockwise) of the erior and the 
time m tenths of a second of each response. The time included the 
period intervening from the giving of the stimulus word until the 
stylus reached the edge of the cncle. Introspective reports weie 
obtained from many of the subjects at the close of the test as to the 
difficulties encountered and how they were overcome The subject 
was also questioned as to his susceptibility to disorientation Such 
data, of course, could not be obtained from the younger childicn 

l^he tests were all administered by the writer, About 30 minutes 
weie icquiicd foi each subject to take the test Nearly all tlie 
subjects weie obtained from kindergarten and elementary giades 
of the Peabody Demonstration School and Rosemont Elementary 
School of Nashville, Tennessee The adult subjects wcie college 
students taking woik in general and expeiimental psjchology in the 
Jesiip Psychological Laboratoiy. None of the subjects had had pre¬ 
vious tiaining in this particulai type of experiment. 

Results 

In Table 1 we iiavc given time and enoi averages foi each of the 
86 individual iccords The table also gives the age of each subject 
and the number of incoiiect responses made An eiior of more than 
two dcgiecs was consideied as an incoirect tesponsc Due to lack of 
space complete rccoids of all subjects could not be given, but it was 
deemed advisable to show at least a partial record of the sepaiate 
subjects for the sake of illustrating the extent of individual dif- 
feiences, as well as other comparative purposes 

The leliability of the procedure was checked by correlating the 
number of clockwise eirors with the number of counteiclockwise 
errors, and again by correlating the aveiagc si^c of the clockwise 
eriois with those counteiclockwisc The correlation coefficient was 
obtained bv the product-moment method (cf Holzinger, 6, foimula 
35) and yielded a value of 76 bv the former proccduie and .83 by 
tlie second. Some data on the effects of practice were also obtained 
The test was repeated (at separate sitting) on 10 subjects selected 
at randon The records of these 10 subjects showed that practice 
had no appreciable effect on tlie number, size, oi dislubution (diiec- 
tion) of the eirois. Some of the older subjects showed practice 
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TABLE I 

Data from Individual Records Showing Ack oi Subjects, Number and 
Average Extent of Errors (in Decrees), and thf Timf of the 
Response (in Seconds) for thc Forty Trials 


Sub¬ 

ject 

Age m 
years 

Errors 

No. Ay 

Tune 

Av 

Sub¬ 

ject 

Age in 
years 

Errors 

No. Av 

Time 

Av 

1 

40 

40 

887 

30 

44 

84 

37 

51 1 

3 5 

2 

41 

40 

77.8 

3 1 

45 

86 

40 

27 2 

24 

i 

4.3 

40 

864 

35 

46 

88 

30 

88 

40 

4 

43 

40 

93 6 

43 

47 

88 

35 

29.0 

1 6 

5 

46 

40 

81 2 

31 

48 

89 

40 

22.3 

27 

6 

47 

40 

95 8 

3.8 

49 

89 

39 

31.2 

2 1 

7 

47 

40 

921 

5.2 

$0 

89 

40 

17,3 

2 5 

i 

48 

40 

84.8 

3.0 











51 

9.2 

30 

8 1 

1,5 

9 

SO 

40 

882 

7.0 

52 

9.3 

35 

69 

17 

10 

S2 

40 

97.6 

22 

53 

93 

40 

27 6 

3 I 

11 

53 

40 

90 7 

3.1 

54 

95 

36 

14 2 

25 

12 

56 

40 

921 

3.3 

55 

95 

39 

36 6 

2.8 

13 

5 6 

40 

70 2 

3.0 

56 

9.5 

40 

12 3 

21 

i+ 

S6 

40 

843 

3.0 

57 

9 6 

37 

9 1 

2,2 

IS 

5 8 

40 

88 7 

30 

58 

96 

38 

187 

2.1 

16 

S 8 

40 

73 5 

27 

59 

98 

37 

84 

1 5 

17 

59 

40 

82 3 

2.9 

60 

98 

36 

13 5 

1 9 

IS 

59 

40 

31 1 

32 











61 

10 0 

38 

14 3 

1.2 

19 

61 

39 

67.5 

36 

62 

10 2 

35 

9.6 

1 3 

2Q 

62 

40 

74.1 

26 

63 

10 3 

32 

8 S 

1,0 

21 

6.2 

40 

82 7 

30 

64 

103 

39 

162 

27 

22 

64 

40 

75 2 

2.4 

65 

10.3 

40 

121 

20 

23 

6.4- 

40 

95.1 

20 

66 

10 8 

35 

12 2 

07 

2+ 

6.4 

40 

71 6 

3.2 

67 

109 

28 

6.0 

1.9 

2S 

67 

38 

64 2 

31 

68 

10 9 

32 

9.2 

1 6 

26 

67 

40 

95 3 

55 






27 

68 

40 

65 0 

28 

69 

11.3 

36 

10 8 

1 7 






70 

113 

31 

77 

1,2 

28 

70 

40 

49 7 

35 

71 

11 5 

38 

95 

1 4 

29 

7,1 

39 

75 1 

24 

72 

11 5 

30 

8 6 

1 5 

30 

71 

39 

74 4 

28 

73 

11 6 

30 

56 

1 0 

31 

7 1 

40 

642 

34 

74 

116 

33 

9 1 

1 4 

32 

72 

40 

89 9 

1 3 

75 

11 9 

37 

72 

1 5 

33 

73 

38 

621 

35 

76 

119 

35 

64 

1 1 

34 

73 

40 

53 6 

27 






35 

7 6 

40 

90,5 

33 

77 

23 8 

31 

86 

1 2 

36 

78 

39 

47 8 

3.4 

78 

25 6 

37 

82 

1 7 

37 

7,8 

40 

31 2 

22 

79 

30 0 

35 

82 

I 5 

38 

7.8 

40 

55 4 

32 

80 

314 

31 

75 

1 1 






81 

325 

32 

71 

I 0 

39 

8 1 

33 

135 

40 

82 

326 

29 

63 

1 5 

40 

8,2 

40 

45 9 

17 

83 

342 

27 

5 6 

1 1 

41 

82 

36 

87 

17 

84 

347 

26 

7 4 

1 1 

42 

82 

40 

34 6 

1 8 

85 

36 1 

30 

97 

1 3 

43 

8.4 

25 

126 

3.7 

86 

368 

36 

S3 

1 2 
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TABLE 2 

Time and Error Averacbs for Sxidjects of the Different Ace Groups 


Subjects 

Num- Av. 
ber age 

Clockwise 

No Size 

Errors* 

Counterclockwise 
No. Size 

Total 

No Size 

Time 

m 

seconds 

8 

+.44 

20 0 

38 35 

20 0 

86 75 

40 0 

87 55 

3.63 

10 

5 57 

21.8 

87 72 

18.2 

81.37 

40 0 

84.84 

3 34 

9 

6 43 

23 0 

81.01 

16.6 

73 09 

39.7 

71 19 

3.13 

11 

7 37 

19.8 

6+63 

19 8 

60 52 

39 5 

63 08 

2 89 

12 

8.53 

20 7 

26 61 

15 6 

23 25 

36 3 

25 18 

2 69 

10 

9.51 

19 1 

15.67 

17 7 

ISW 

36 8 

IS 57 

2 1+ 

8 

10 46 

IS 5 

8 40 

20.7 

13 21 

36 1 

11 18 

1 55 

8 

11 57 

1+4 

7.64 

194 

8.27 

33 8 

8.01 

1.35 

10 

31 77 

10 9 

6 92 

20 5 

8.09 

31 4 

7 69 

1 27 


•Size indicated m degrees 


effects with respect to tune, but these usually resulted in an in¬ 
crease in the size of the error Subjects No 81 and 82 (cf Table 
1), on repeating the test, gained 3 second in average time, but the 
size of their enors remained constant 

The relation of age to the size of the error and the speed of the 
response is one of the most significant and interesting aspects of the 
experiment The corielation between age and time is 70, between 
age and accuracy is .92. These age-growth correlations were based 
on the 76 children whose ages were between 4 and 12 years; records 
of the adult subjects were not included in these calculations. 

In Table 2 we have given the aveiagcs of the results obtained for 
the respective age groups. Wiiile individual diffeiences wcie very 
noticeable m these age gioups, the averages show a considerable gain 
in speed of reaction and decrease in size of errors for the older groups 
The average size of the counteiclockwise eiiors remains slightly 
smaller than the clockwise enors until just past the age of ten veais 
From this age on theie is an apparent reversal of the situation. Our 
data aie too few, however, to conclude that such errois are constant, 
though theie is a bare possibility of such being the case. Some vet 
undiscovered environmental factor may be functioning so as to pro¬ 
duce such errors Such a situation would be somewhat compaiable 
to that leportcd by Emerson (4) who found that there was a greater 
tendency to enors right and left than up and down in tlie case of 
children’s memory for position (on an easel) of objects after they 
had received bodily oiientation 

The curve in Figure 1 represents the average size of the errors as 
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found m the eighth column of Table 2. It is noticed from the curve 
that the 4- and 5-year-old children arc very poorly oriented to the 
cardinal points of the compass We might say tliat an average ci ror 
of 90 degrees is 50% better than a guess, 180 degrees being a 
"pure” guess. The greatest gam ocairs dunng the seventh and 
eighth years This period of rapid growth in accuracy of orienta¬ 
tion IS doubtless paralleled by growth in numerous other mental 
functions. Significant is the slight difference in the extent of the 
errors bcweeri the 11-vear group and the adults. A similar situation 
With respect to time is observed in Figure 2 to hold for these two 
groups. It appears that orientation maturity is reached piior to the 
age of 12 years The high correlation of such a mental function 
with age is highly suggestive of a process of matuiation. The rela¬ 
tion of this process of growth to mental age was not determined. 



FIGURE 1 

Aoe Growth Curve in Accuracy op Dirbcttion Orientation 
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Average age 

FIGURE 2 

CvRVP SiiowNo Average Decrrarb in Time or Response for the 
Different Age Groups 

In Figure 2 we have leprcsented data from the ninth column of 
Table 2. The curve shows the time of the lesponse foi the dif¬ 
ferent age groups. It was noticed above that accuracy correlated 
higher with age than did time. The time curve, however, clearly 
indicates that there is a close relation between tlic two factors, 

The experiment fails to disclose the slightest degree of evidence in 
support of a vestigial sense of diiection m any of the children tested. 
Accuracy in this type of behavior is an ability that is learned over a 
period of years As is pointed out by Freeman (5), the child's 
notion of the cardinal points of the ojmpass probably begins with 
reference to some one place Several of the 4- and 5-year-old chil¬ 
dren reacted verbally to the stimulus “east” by saying, “That’s 
where the sun rises,” and to the stimulus “west” as the place where 
the sun sets, etc. Knowledge of other directions, as above indicated, 
IS no doubt built up in a similar manner Verbal and visual associa¬ 
tions are very early formed with these direction points but accurate 
orientation is a matter of forming and organizing sensory cues into 
integrated habit systems. 

The problem of disorientation was encountered in the case of 
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several subjects, more frequently with the adults. The writer no¬ 
ticed while giving the tests that some subjects would invariably move 
the stylus a short distance, or even a complete response, in a di¬ 
rection nearly opposite that of the stimulus Binet had noticed that 
disorientation was nearly always to the extent of 180 degrees. Tlie 
writer is extremely susceptible to disorientation, but rarely to the 
extent of more than 90 degrees. Introspective reports revealed that 
these subjects were susceptible to disorientation and in some cases 
were disoriented while taking the test. 

Summary 

The establishment of orientation systems to the cardinal points of 
the compass is a subject that as yet has not received scientific investi¬ 
gation. In the present experiment the problem was to study the 
accuracy with which children of different age groups could respond 
to direction signals. Seventy-six children, ages 4 to 12 years, and 
10 adults with an average age of 31.7 years, were individually asked 
to give (while blindfolded and facing due noith) 40 responses (5 
each in sliufffed order) to the 8 prinapal points of direction The 
procedure consisted in moving a stylus as rapidly as possible from the 
center of a compass-like dial by means of which size and direction of 
errors could be recorded. The time of the response was kept with a 
stop-watch. 

The correlation of accuracy with age was 92, time with age was 
70 Practice effects were studied by having 10 of the subjects re¬ 
peat the test and were found to be negligible. The average size of 
the clockwise and counterclockwise errors was approximately the 
same, and the correlation between them was .83. The increased 
accuracy and speed of response with age suggests tiic possibility of a 
process of maturation. The tests failed to reveal the slightest tiace 
of a magnetic, automatic, or vestigial sense of direction m any of the 
subjects tested. 
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L’ORIENTATION DE DIRECTION CHEZ LES ENFANTS 
(R£sum4) 

L’4tablissement de syat^mes d’onentation auv points cardinaux cst un 
sujet qu'on n'a pas encore etudi4 d’une maniere scieintlfique Dana cette 
expenence-ci le probl6me a 6tc d’itudicr la precision avee laquelle les 
enfanta de divers groupcs d’£gea oot pu repondre atix signes de direction 
On a donn6 individucflement 40 riponses (chncunc de 5 en ordte ntclc) 
aux huit pnncipaux points tie direction i 76 enfants, figes de 4 ^ 12 ans, 
et & 10 adultes ayant un age moyen de 31,7 ans (les yeux bandes et la 
figure dingle directement aij Qord). Le processus s’est compost de faire 
mouvoir un stylet aussi vite que possible du centre d’un cadran cn forme de 
boussole au moyen duquel on a pu enregistrer la quantite et la direction 
des erreurs. On a enregistr6 le temps de la r£ponse au moyen d’une montre 
^ arret. 

La correlation de la precision avec ]'4ge a ite de 0,92, celle du temps 
avec I’age, de 0,70. On a dtudie les effeta de I’exercice cn iaisant rep6ter 
le test par dix des sujets et ces effets sc sont montr6s n^gligeablcs La 
grandeur moyenne des erreura dans la direction des aiguilles d'horloge 
et dans la direction contraire ont fitfi approximativement les memes, et la 
correlation entre dies ont et6 de 0,83 La plus grande precision et la 
plus grande vitesse de !a r6ponae avec I’agc aqgg^re la possibility d’un 
processus de maturation Les tests n'ont pas montr£ la plus petite trace 
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d’un sens de direction magn6tiqiie, automatique, ou vestigiale chez aucun 
dea auje^s qui opt subi le test 

Smith 


RICHTUNGSORIENTIERUNG BEI KINDERN 
(Refernt) 

Die Bildung von Systemen tier Onentiening zu den vier Himmelsgcgenden 
ist em Gegenstand, der bis jetzt nocli nicht wissenschaftlich imtersucht 
vrorden is( Die Aufgabe des gegenwartigen Versiiches war, die Genauig- 
iceit, mit der Kinder aus verschiedcncn Altcrsgruppen aiif Richtiingssignale 
(direction signals) reagieren knnnen, zu nntcrauchen, Ea hatten 76 Kinder, 
4 bis 12 Jalire a/t, und 10 Erwacfiscne, durchschnittlich 31 7 Jahre nit, 
indivldnell (mit verbundencn Augen, gerade nordhch gerichtet)j +0 Mai 
auf die 8 Flauptrlchtiingen zu i^eagieren, 5 Mai auf jede Richtiing, in 
znfalligcr Anordniing Dns Veifahren bestand dnrin, dass man cinen 
Griffel (stylus) so rasch wie moglich aus der Mitte ernes kompassartigcn 
ZflTerblattes (dial), womit Grosse und Richtung der Fchler registnert 
werdcn konnten, bewegtei Bcr Zeitverwand wurde an ciner Scknndenuhr 
mit Sperrfeder gemessen 

Die Korrelation zivischen Genauigkeit und Alter bctrug 92, die zwischcn 
Zeitveiwand und Aker 70 Doe Einwirkungen der Einubung wurden 
untersucht indem man 10 der Versuchspersonen den Versuch wiederholcn 
liesa, und erwiesen sich als oh^nc Bedeiitung. Die mittleien Grossen dei 
Pehler in der Richtung des Uhrzeigers und in der cntgcgengeset^ten Rick- 
tnng V7aren annahcrnd gleich, uod die Korrelation zwischen ihnen betrug 
83 Die Zunahme an Genauigkeit und an Schnelligkeit der Reaktion mit 
znnehmendem Alter weist auf die Moglichkeit elnes Reifungsvorgangs 
(maturation process) hin Die Versuche offenbarten nicht die genngate 
Spur eines magnetischer, auto/natiachen oder uberbleibcnden (vestigial) 
Onentierungssinnes (sense of direction) bei irgcnd einer Versuchsperson 

Smifh 



A STUDY OF ORIENTATION IN A MAZE*i 


From the Anthropoid Experiment Stalien of Yale University, 
Orange Parkj Florida 


Joseph G Yoshioka 


Introduction 

Dashtcll (1), m his excellent monogiaph on “Direction Orienta¬ 
tion m Maze Running by the White Rat,” piesented an array of 
experimental evidence showing that the rat reacts positively to the 
goal-direction in a maze, and that such direction orientation is inde¬ 
pendent of the particular stimuli to particular local movements. The 
wiiter (3) showed a little later a positive influence of a clockwise 
goal-diiection upon the difterential elimination of blinds in the 
multiplc-T maze and also upon the choice of two paths in the tri¬ 
angular maze. The results weie essentially in line with Dashiell's 
finding But in the diamond maze diiection orientation was found 
to be negative Why m this paiticular case was the lesult at 
variance with Dashiell’s and mine was dscussed in. the article and 
also in anothei paper (4). Further studies were made since that 
time with the diamond maze, and the accumulated data were 
critically analyzed The analysis showed that orientation was posi¬ 
tive m a certain situation and negative in another. When it was 
negative, however, the distiibution of the choice scores was far from 
what would be expected from random choice so that a directional 
influence was indicated. The present paper substantiates the state¬ 
ment 

The Problem and Procedure 

The natine and implication of the pioblems of orientation, botii 
expeiimcntal and theoictical, weie so thoroughly reviewed by 
Dasluell in his monograph that repetition oi minoi addition here 
seems supeifluous Let us begin at once witli the description of the 
maze and the experimental proceduie The diamond maze (Figuie 
1) was designed to leveal an influence, if any, of goal-direction upon 

‘Accepted for publication by C P Stone of the Editorial Board and 
received in the Editorial Office, Match 21, 1932 
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the choice of two alternative paths. It was made of sheet iron 
Slips, 8 5" wide, were cut to convenient length and shorter slips 
were bent into desired angles. The straight pieces and angles were 
combined by wire clips into a diamond shape. Thus the maze could 
be made and unmade easily A wall, 17 5" square, surrounded by a 
larger wall, 24" square, made up a diamond pathway, 4" wide. A 
diagonal path, 4" wide, extended for 12 5" in both directions from 
two opposing verticesj and ended in a rectangular enclosure, 9.5" x 
10", which served as the starting-box as well as the food box The 
insertion of this path made the outer square 22" long on each side. 
The maze was placed on linoleum flooring with 4" block patterns 
which fit in the 4"-wide paths so that a graphic record of running 
could be made in reference to the block patterns 

In Situation I the long axis of the maze was set along the east- 
west line so that the two paths in the diamond became the north 
and south paths. The goal was straight ahead of the starting-box 
so that it was at 0” in reference to the long axis After each trial 
the goal-direction was reversed by interchanging the food box and 
starting-box in position. Thus a rat running cast m the first trial ran 
west in the next trial. This reversal had an effect of lotating the 
maze through 180*. No actual rotation, however, was made, for in 
one trial one end-box served ns the starting-box and m the next trial 
as the food box The revcisal of goal-direction at each tiial was 
introduced to help equalize the frequency with which each path was 
traversed. A rat that always takes the right path running in one 
direction will be taking the left path running in the otiici direction 
without changing the direction of turning. Thus a stereotyped 
choice such as exclusive selection of the light- or left-hand path 
will cause the rat to traverse the north and south paths an equal 
number of times in the end, and in so doing the frequency that each 
path has been traversed would not help to fix the position habit On 
the other hand, another rat that reacts positively to the goal-direc¬ 
tion shifted toward the north, as it was done in subsequent situa¬ 
tions, will have to make a left turn to go through the north patli 
when running cast, but a right turn to go through the same path 
when running west. Thus for positive oiientation the animal is 
required to make a deliberate choice and variable motor adjustment 
and positive orientation by a fortuitous coincidence of a particular 
position habit with the goal-direction was made impossible. The room 
was illuminated by llglit coming in fiotn the windows on the north 
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wall, but due to tlie high walls of the maze the paths were m 
shadow No particular control of light seemed necessary since the 
winter days in Chicago during the experiment weie mostly cloudy, 
and differential illumination m the two-choicc paths was negligible 
Sunflower seeds were used for reward to eliminate any possible 
odorous cue to the goal. 

The Results op Experiment I 

In Experiment I, 28 albino male rats, 6 months old, were first 
trained m the diamond maze set in Situation I During the training, 
lasting for 8 days, each rat was daily forced through each path three 
times m alternation (rlrhl or Irhlr) by blocking the alternative 
path by a weighted wiic screen which permitted the view of the 
blocked path but barred entrance into it At this stage of training 
the rats became sufficiently familiar with the maze so that they 
would rush off from the start to the food box without retracing or 
hesitation. Duiing tiie training period each rat went through each 
path 24 times, 12 times running east, 12 times running west Then 
the test series began. The rats were given fice choice of two open 
paths SIX times daily for ten days, 60 choices in all for each rat 
The goal-direction was reversed at each trial. The result showed 
that the mean frequency of the choice of the north path was 32.29 dr 
120 (Table 1) which was not significantly diffeient from the 
theoretical means of 30dr3.87 {a-=.\/npq). The north path was 
not chosen any more than the south path, thus negating an in¬ 
fluence of earth magnetism on orientation. Since the goal was at 0" 
with respect to the long axis of the maze, that is, running direction, 
and both paths were equal in length and pattern, differing only in 
turns, this negative result was to be expected 

Next the same rats were tested in Situation 11 where the goal 
was shifted 22 5“ toward the north The shifting operation was 
indicated by the broken lines in Figure 1 To show positive orienta¬ 
tion in this situation the rats had to choose the north path and in so 
doing had to make a left tuin at the choice point when running east 
and a right turn when running west The reversal of goal-direc¬ 
tion at each trial was equivalent to the rotation of 180” of the 
maze through the third dimension, that is, through a plane vertical 
to the floor After the same training in six daily forced iiins foi 
eight days a test sei les of six daily fiee choices for ten days was 
given The mean frequency of the choice of the north path was 
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found to he 32 68±0.88, about the same as that in Situation L 
Oiicntalion was not sliown as before. 

In Situation III, the food box was shifted farther north and stood 
at 45” with respect to the long a^is of the maze. The same rats 
were tested undei the same conditions after tlic same training The 
mean frequency of the choice of the north path was 31.64±1.22 
In Situation IV, the food box was placed at 67 5". Tiamcd and 



FIGURE 1 
Diamond Mazs 
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TABLE 1 

The Mean Choices or the North Path 
N = 2% 

ToUiJ number of choices = 60 


Situation 

I 

II 

III 

IV 

V 

VI 

VII 

Goal- 

direction 

0“ 

22 5“ 

45* 

67 5“ 

90“ 

90“ 

0“ 

Mean 

choice 

32 29 
±1 20 

32.68 
±0 88 

31.64 
±1 22 

3136 

±1+2 

31 04 
±1.44 

36 07 
±1 52 

26 SO 
±2 74 

Choice by 
chance 

30 00 
±3 87 

30,00 
±3 87 

30 00 
±3 87 

30.00 
±3 87 

30 00 
±3 87 

28 15 
±3 75 

22 22 
±3 33 

Diffeience 

2 29 

2 68 

1 64 

136 

1 04 

7 92 

4 28 

Critical 

ratio 

0 57 

0 68 

0 40 

0.33 

0.25 

1 96 

0 99 

Coi relation 


556 

380 

445 

.723 

— 351 

.737 


tested similarly, the same lats showed the mean frequency of the 
choice of the noith path of 31 36±1 42 In Situation V where the 
food box was at 90°, the rats scored 3104±104 foi the mean 
ciioice The results are tabulated in Table 1. In none of the five 
situations was the noitli path chosen any more than the south path, 
hence it may be said that the lats failed to show positive orientation 
to the goal-diiection 

In the next situation, i,e, Situation VI, the inner squaie of the 
diamond was taken out leaving there an open diamond space, and 
the food box was placed at 90**. In tins new situation the same 
rats weie given six daily free choices for ten days without anv pie- 
liminary training, In the first trial on the first day all of the 
rats dashed off from the stai ting-box along the straight path as 
they had been accustomed to do, and suddenly stopped at the 
beginning of the diamond, which was an open space minus the two 
paths, hesitated, and some even retraced to the cntiance Aftei some 
time tliey overcame their timidity and went finally across the dia¬ 
mond space, not diagonally as I expected them to do, but along either 
the north oi south wall as if the paths were still theie Some 
leained gradually to run diagonally acioss the space, but most of 
them skirted along one of the walls Out of the total of 60 choices 
for each, the rats scored only four stiaight luns, on the aveiagc. In 
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the remaining 56 choices the north wall was followed 36 07d:l 25 
times, while the choice by chance was 28 15±3.75. The critical 
latio between the obtained and theoretical means was 1 96, suf¬ 
ficiently high to be significant In the open-space situation the rats 
showed positive oiientation to the goal-direction For furthei check 
the food box was brought back to the 0” position in Situation VII, 
and the same rats were tested exactly as before. Out of the total 
of 60 choices, the animals scoied 16 straight runs, and in the re¬ 
maining 44 choices the noith wall wets followed 26.50±2 74 times, 
while the choice by chance was 2222^:3 33. The cntical ratio 
between the obtained and theoietical means came down to 99 Here 
the north wall was followed about as often as the south wall Hence 
the differential fiequenties in the mean choices of the noith wall 
in Situations VI and VH wcic the function of the goal position, and 
indicated positive orientation to go.il-direction. 

It was thought that the negative orientation in Situations I-V 
may have been due to the oider of presentation of the situations. In 
Situation I, which was piescnted first, the rats had to make random 
choices between tl\e two paths because the goal was at 0* and one 
path gave no advantage over the other, and this random hnbit may 
have been earned over to the subsequent situations. To support this 
supposition the inteicoi relations of the choice scores between the 
situations were found to be rather low. Between Situation I and 
Situation II the correlation was 556, that between II and III 380, 
that between III and IV 445, that between IV and V 723 Only 
the last shows a fair degree of stability in individual performances 
That between V and VI was —351. This was to be expected 
since in VI the testing condition changed from two patlis to an open 
space The correlation between VI and VII was .725, showing fau 
stability in individual behavioi. In the experience of many experi¬ 
menters who worked with animals m disci imination pioblcms the 
half-w«ay method of limits starting fiom subliminal diffeiences and 
ascending to greater differences has yielded in general similar am¬ 
biguous results. When there is nothing discriminable in the be¬ 
ginning, animals tend to form erratic prKition habits which pei- 
sist in later situations and spoil discrimination which is made pos¬ 
sible by greater diffeiem^s between stimuli in those situations To 
check up on this point Experiment II was carried out 
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The Results of Experiment II 

In Experiment II, 24 albino and hooded male ratSj six months old, 
were trained and tested under the same conditions as before in the 
five situations presented m a reveise Older Situation V came first, 
Situation I t)ie last, the otheis in between in order The rats faced 
the goal-directions of 90“, 67 5“, 45", 22 5", and 0" in order The 
mean fregucncies of the choice of the north path in these five situa¬ 
tions are given in Tabic 2 The critical ratios between the obtained 
and theoretical means in the five situations in order weie 13, .67, 27, 
.08, and 70, respectively In none of the situations was the nortli 
path chosen an}' more than the south path. Again orientation was 
negative Then the same lats weie tested in Situation VI where 
the diamond was an open space and the ^al was at 90", The rats 
scoied 8 straigiu runs (diagonally acioss the diamond sp.ace) on the 
aveiage out of the total of 60 clioiccs In the remaining 52 choices 
the noith wall was followed 37 83±2 09 times as against the choice 
by chance of 26.27±3 62 The ciitical latio between the obtained 
and theoretical means was as high as 2 77. Again the rats showed 
positive orientation in the open-space situation Next, Situation VII 
was presented, where the goal was biouglit back to 0" They scored 
20 stiaiglit runs on the average, and in the remaining 40 choices the 
north wall was followed 32 08±2 95 tunes, while the choice by 
diance was 20.46d:3.20 The cutical ratio between the obtained 
and theoretical means was 2.67 This result was absurd because 
here the noi th path did not orient itself any more than the south 
path to the goal. The leason for this unexpected lesult was found 
m the change of seasons during the expeiiment In this pait of 
the experiment winter and spring had passed and summer began 
sending in stiong light daily from the noith windows When the 
two paths weie present m the diamond, the walls were sufficiently 
high to put both paths in a shadow, and the illumination within the 
paths was not perceptibly dificient But in Situations VI and VII, 
where the diamond was made into an open space, the north wall cast 
a shadow within the diamond, while the south wall shone brightly 
by icflccted light Apparently the rats prcfeired to take the shady 
path This explained the lesult in Situation VII. Was then the 
positive orientation in Situation VI due to the same spuiious factor^ 
To answer this question the same rats were presented with Situation 
VIII where the goal was at 0" but external light was eliminated 
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and replaced by an artificial light which illuminated the north and 
south walls equally. An electiic light was suspended fiom the ceiling 
aho^e the center of the maze to ensuie such illumination Under 
these conditions the rats scored 26 straight runs on the average out 
of the total of 60 choices. In the icmaining 34 choices the north 
wall was followed 20 32rt295 times, the choice by chance being 
17.21±293 The cutical latio between obtained and thcoietical 
means fell down to .80 The noith wall was followed about as often 
as the south wall, as was expected. Next, the same rats were 
tested in Situation IX whcie the goal was at 90“ The animals 
scored 30 straight runs out of 60 choices on the average, and in the 
remaining 30 choices the north wall was followed 22.36±2.75 times, 
the choice by chance being 15 27±2 76, The critical ratio between 
the obtained and theoretical means came up to 1 82 So these rats 
could react positively to goal-direction, and the positive orientation 
shown m Situation VI was real, though masked by then negative 
reaction to light. In this experiment the half-way method of limits 
was applied m the order of greater differences towaid threshold, and 
the rats showed more stable behavioi than in Expeiiment I, as at¬ 
tested by higher intcrcorrelations of choice scores between situations. 
The correlation between Situation V and Situation IV was 476 
This was the lowest. The same between IV and III was 723, 
between III and II, 751, between II and I, .751 again The 
correlation between I and VI was —027 Here the diamond was 
opened into space. The same between VI and VII was .538; 
between VII and VIII, .741; between VIII and IX, 953 This 
method ensures more stable behavior, and has been satisfactorily used 
in discrimination problems with animals in the past The results 
in Experiment II confiiined those in Expeiment I. Hence it was 
said that m the two-path situations the rats showed no positive 
orientation, but in the open-space situations they demonstrated de¬ 
finite positive orientation to goal-direction 

Discussion of the Results of Experiments I and II 

As to the cause of this peculiar manifestation of oiientational be¬ 
havior no adequate explanation can be made at present. Professor 
Kohler, who witnessed the expeiiments, suggested, however, that m 
the two-path situations the goal-direction was so submerged in the 
maze pattern that it failed to be pciceived, but in the open-space 
situations it emerged into a vividly perceptible figure, and hence was 
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reacted to positively To support his view, it was obseived that m 
the two-path situations the rats behaved as if they were reacting to 
the diamond figure only, not to the rest of the path leading into the 
goal. They seemed to be choosing die paths in reference to the 
farther end of the diamond where the two paths met. Befoie this 
point was reached their running was relatively cautious and de¬ 
liberate. After passing this point they dashed o6F to the food box, 
wheiever it happened to be, with little care. In fact, they had 
nothing more to choose after this point, and seemed to follow the 
rest of the path blindly and with great speed, which meant to tliem 
simply an excess distance, not much to be bothered about but just 
to go through Since this point of reference for choice remained the 
same m Situations TV, irrespective of the shifting positions of tlie 
goal, they chose the two paths 50-50 But when the diamond was 
made into an open space their behavior changed, they were cautious 
all the way until the goal was reached. They were hesitant in 
the beginning of the diamond spa<«, and, after crossing the space, 
they went along rather slowly as if they were still feeling around 
the goal-dircction. In human perception a reversible figuic can be 
stabilized by striking out or thinning out a few lines here and there. 
Perhaps something similai may have happened m our maze situations. 
It has been found ovei and over again in maze situations that not all 
the blinds are eliminated with equal readiness and some paiticular 
sections or segments are mastered with great difficulty oi not at all 
Therefoie, it is conceivable that a maze constiucted with a definite 
physical pattern may offer a somewhat different phenomenal figure 
to the reacting organisms 

The Results of Experiment III 

The reversal of running direction in each tiial could be thought 
of as an attempt to establish two contrary habits simultaneously, that 
IS, a left turn when running east and a uglit turn when running 
west Such habits can be established in rats, as shown lecently by 
Ross (2) Of course, it is moie difficult for the lat to leain two 
contrary habits than to learn a simple habit In ordei to determine 
if the rats would show better orientation when the goal-direction 
was kept constant in all trials, Experiment III was cariied out with 
a new group of rats Thiity albino and hooded male rats, six months 
old, Were tested in Situation I with the running direction fiom west 
to cast m all the runs The preliminary tiaining was shoitened to 
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four days because by this time they showed as much familiarity with 
the maze as if they had been trained for eight days by the foimer 
procedure. Appaiently, constant dnecticai was easier to learn than 
reversible direction. The test senes was the same as before, six 
daily choices foi ten days. It was found that the mean frequency 
of the choice of the north path, or left path in this experiment, was 
27 23±2.57 {Table 3). The critical ratio between the obtained 
and theoietical means was 60. This yims expected since the goal' 
direction was at 0° Next, Situation V was given, wheic the goal 
was placed at 90' noith The mean fiequency of the choice of the 
north path was 32 37± 2 69. The critical latio between the obtained 
and theoretical means was .50 Oiientation was negative as in Ex¬ 
periments I and II Next, Situation VI was given, where the dia¬ 
mond was made into an open space and the goal was placed at 90'. 
Heie the rats scored 23 stxaight runs on the aveiage out of the 
total of 60 choices In the remaining 37 choices, 22 50zt3 12 were 
scored for the noith wall, while the choice by chance was 18,74± 
3.06 The ciitical ratio between the obtained and theoretical means 
was 86 It was not significantly high but it increased from that in 
Situation V, indicating at least a tendency foi positive orientation. 
Tins tendency was more strongly shown when contrasted with the 
lesult in Situation VII, which followed Here the goal was 
biought back to 0“ The rats scored 40 straight runs out of the 
total of 60 choices on the average, and in the remaining 20 choices 
9.87ct3 11 were scored for the north wall, while the choice by chance 
was 9 80’±2 21 The critical ratio between the obtained and 
theoretical means was as low as 02. The noith wall was followed 
just as often as tlie south wall As compared with this result, that 
of Situation VI showed clear positive oiientation. 

Discussion of the Results of Experiment III 

It seemed that direction orientation had to be learned by the lat 
by piactice, and was not a spontaneous response as instinct theorists 
might infer. It was shown that the rats showed pooi positive orienta¬ 
tion m Expciiment III where they had practiced in two situations 
pievious to the open-space test On the othei hand, they liad 
piacticcd in five situations in Experiments I and II befoie the open- 
space test was given, and hence they showed moic mailccd positive 
orientation It has been mentioned already that the pieliminaiy 
training peiiod in Expciiments I and II, where the goal-direction 



178 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 3 

The Mean Choice? of the North Path 



Total number 

of choices 

= 60 


Situation 

I 

V 

VI 

VII 

Goal- 

direcMon 

0* 

90" 

90“ 

0" 

Mean 

choice 

27 23 
±2 57 

32 37 
±2.69 

22 SO 
±3 12 

9 87 
±3 11 

Choice 
by chance 

30.00 
±3 87 

30 00 
±3 87 

18 74 
±i 06 

9 80 
±2 21 

Diffeience 

2 77 

2 37 

3.76 

0 07 

Critical ratio 

60 

.SO 

86 

02 

Correbition 


.622 

337 

,784 


was reversed in each trial, had to be twice as long as that given in 
Experiment III where it remained unchanged in all the runs It 
has been remarked also that the intercoirelations of the choice scoies 
between successive situations in Experiment I were lowei in general 
than those in Experiment II because in the former the goal vaiied 
in direction from 0" to 90“ in order In five situations, wliile in the 
latter it varied in the reverse ordei from 90“ to 0“. In Expciiment 
III the intercorrelation of scores between Situation I and Situation 
V was 622, higher than the first intercorrelation m either Experi¬ 
ment I or in Experiment II. The same between V and VI was 
.337 This low value -wtis expected, since in VI the diamond was 
an open space while in V it had two paths. Between VI and VII 
It was 784 Hence constant goal-direction seemed to stabilize 
individual performances more effectively than variable goal-direction. 

“Straight Runs” 

Another directional response was noted throughout the three ex¬ 
periments in the open-space situations, namely, the straight run 
diagonally across the diamond space In Situation VI, in Experi¬ 
ment I, where the goal was at 90*, the lats scored 4 straight luns 
on the average out of 60 choices. In Situation VII, which came 
next, and where the goal was at 0*, they scoicd 16 stiaight luns, on 
the average, an increase of 12 runs over that in the preceding situa- 
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tion In Situation VI, in Experiment II, the rats scored 8 straight 
runs on the average, and m Situation VII, which followed, 20 
straight luns, again an increase of 12 runs. The initial straight 
runs m Experiment II were twice as many as those in Experiment 
I, although the increase m the runs m the following situation was 
the same in both experiments It is to be remembered that in Ex¬ 
periment II the goal-direction was presented in a descending order 
from greater to lesser degrees, and the rate seemed to be learning 
better to respond to diicctional cues undei this condition. In Situa¬ 
tion VI, in Experiment III, the animals scoied 23 straight runs, 
on the average, out of 60 choices, find in Situation VII, which fol¬ 
lowed, 40 straight luns, showing an increase of 17 runs. Both in 
the initial scores and in the increase of scores in the following 
situation, these animals showed supeiiority ovei the other two groups 
in Expeiimcnts I and II. The group comparison made in terms of 
the initial scores of stiaight luns and of the incieasc in following 
situations was quite in accord with that made in terms of the intcr- 
coirelations of choice scores between successive situations, and re¬ 
flected the efficacy of diftcrent procedures adopted m each experiment 
for eliciting oiientational responses In general, a fixed goal-direction 
was easier to leain than vniiable directions; and directions presented 
from greater to lesser degrees were likewise easier to learn than those 
presented in the reverse oider Taking all in all, it may be said 
that direction orientation appeared only after practice and impioved 
with practice 

Distributions of Choice Patterns 

In the two-path situations, orientation was negative as judged from 
the mean frequencies of the choice of one path In Situations I-V 
the north path was chosen no more than the south path, on the 
average Then weie the two paths chosen at random^ If so, the 
distribution of daily sets of scoies foi the noith and south paths 
should conform to peimutational distribution of two variables in six 
settings Here the case was analogous to tossing a com six times for 
one set and getting ten sets in all, and noting the distubution of 
heads and tails. Such a table of permutation foi one and 300 sets 
was given in the wiitei’s pievious papei (5) According to this 
table, SIX heads oi six tails in one set occui once in 64 sets, the 
legular alternation, that is, hihiht oi iliihtfh occuis likewise once in 
64 sets, other patterns have diffeient piobabihtics o-f their own For 
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TABLE 4 


Rbcular Alternation 

Pattern 

IN Daily 

Choice 

Scores 

Situaiion 

I 

If 

III 

IV 

V 

Bxperiroent I 
(280)* 

1+ 

9 

13 

13 

14 

Experiment II 
(240) 

25 

27 

23 

6 

12 

Experiment III 
(300) 

12 




9 


*Thc number in parentbeses indicates the total number of sets 


the sake of simplidtj' we shall discuss only the ieg;i)lar alternation 
pattern Tins pattern occurs nine times by permutation in the same 
settings as m Experiment I and III, and eight times m the same 
settings as In Experiment 11. The individual records tn these thiec 
experiments were re-examined for selection of the regular alternation 
pattern The distribution of the pattern is given in Table 4 

It IS seen that the regular alternation pattern appeared more fre¬ 
quently than the frequencies by permutation m all the situations 
except in Situation II, Experiment I, and m Situation V, Experi¬ 
ment III, where it was equally as frequent as pei mutation, and in 
Situation IV, Experiment II, where it was less than permutation. 
In Experiment I, this pattern appeared about equally frequently in 
the five situations, but m Experiments II and III, it appeared more 
frequently than permutation In the situations where the goal-direc¬ 
tion was at 0“ or less than 45' than m the other situations where the 
goal-direction was at 90' or more than 45' In other words, the 
rats alternated regularly more often when the goal-direction was 
symmetrical or nearly so with respect to the two paths than when it 
was markedly asymmetrical. It seemed that the symmctucal di¬ 
rectional cues oriented the rats to the txvo paths with equal power 
so that they tended to alternate regularly in the choice, while the 
asymmetrical directional cues oriented them more strongly to one 
path than to the other so that they showed more stereotyped (asym¬ 
metrical) than regularly alternative (sjmimetiical) choices, although 
such an influence was not strong enough to make them take the 
first path more predomin«intly. Similar obscivations were made in 
the wiiter’s experiment (5), fiom which the above table of peimuta- 
tion was quoted. In this experiment, 157 rats were choosing be- 
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tween two parallel triangular paths equal in length, pattern, and 
turns There was no apparent reason to prefer one path to the other, 
and, as was expected, one path was chosen about as often as the 
other, as far as the mean scores of the group was concerned. Thirty 
rats out of the total of 157, however, chose the two paths 50-50, 
while the rest chose one path or the other predominantly, though the 
mean scores for the two paths by this group of 127 were practically 
the same, that is, no preference was shown tor either of the paths 
as a group. Tlie first group of selected 30 were making 50-50 
(symmetrical) choices between the two paths, and scored 11 legular 
alternation patterns as against 9 such patterns allowed by permuta¬ 
tion The second group of 127 were making preferential (asym- 
metiical) choices for one path or the other between the two paths, 
and scoied 14 regulai alternation patterns as against 40 expected 
by permutation. The distribution of other choice patterns dis¬ 
tinguished also a group that was making symmetrical icsponses from 
another that was making asymmetrical responses when the two groups 
were undiscinguishable by mean scores. Hence it was said that our 
rats showed some positive orientation in the two-patli situations when 
evaluated by tiie distributions of regularly alternating choice pat¬ 
terns, though such orientation was absent when evaluated by group 
means.® 

Summary and Conclusions 

Summarizing, one mav say that three groups of rats were tested 
for orientational response in a diamond maze where the goal could 
be placed at 0" with respect to the long axis (running direction) of 
the maze, and shifted from 0* to 90*' by steps of 22 5* In terms of 
the mean scores of choice between two alternative paths, the rats 
failed to show positive orientation to the goal-direction, but in terms 
of the frequency of regular alternation of choice between the two 
paths, some positive orientation was demonstrated When the two 
paths were cleared into an open diamond space, the rats showed 
decidedly positive orientation to the goal-direction by choosing pie- 
dominantly to run along a wall closer to the goal 
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UNE fiTUDE DE L'ORIENTATlON DANS DN LABYRINTHS 
(R6sum4) 

On a test6 vingbhuit rats poui la i4ponse de I’orientation h la direction 
du stimulant dans un labynnthe en forme de diamant oO ('on a pu changer 
la position du stimulant de 0° h 90* it Tigard du long axe (direction du 
parcQiirs) du labynnthe le long de la ligne est-ouest Le diamant a cu 
deux cheralns, celui du nord et celul du sud, et puisciiTon a changi la 
position du stimulant vers Ic nord, le chemin du nord a onentd lea animaux 
vers le stimulant On a constati que l«s rats n'ont choisi le chemin du nord 
plus que celiii du sud dans aucune des cmq situations ob Ton a placi le 
stimulant it 0*, 22,5*, 45*, 67,5*, et 90* ait nord L'oiientation a iti done 
nigative Quand on a ebangi le diamant en espace hbre de mime forme, 
les rats ont montri une orientation positive it la direction dn stimulant en 
longeanc le miir du nord plus que celui du sud Deux autres groupcs do 
rats, Tun de 24 et Tautre de 30, testis de la meme maniirc n’ont montri 
aucune orientation duns les situations i deux chemlns mais ont montre 
line orientation positive d'ans les situations h espace libre Dans les situ¬ 
ations & deux chemins, cependant, la distribution des choix entre les deux 
chcinins n’a pas iti tout h fail nu hasord, bien que lea choix moyens de 
Tun aient ^t^ environ les memes que ceux de Tautre Les choix riguliers 
d’alternation se sont montris plus frequemment que Ton attendrait aelon 
1 q probabilite de permutation quand le atimulant a iti k 0°, mats d pen pris 
aussi souvent que Ton attendrait selon la permutation quand le stimulant a 
plus de 45“ Get risultat indique quelque reponse d’orflentation memo 
dans les situations a deux chemins. 

On concliit qiie le rat n’a montre aucune orientation dans les situations 
?i deux chemins dans un labynntlie en forme de diamant comme evaluie 
en termes des resultata moyens ou choix entre les deux chemins, mais que 
qiielqiie riponse d'onentation a ite presentc quand ivaluee en termes de la 
clistiibution de choix rigulicts d'alternation. Dans les situations a espace 
hbre le rat a montri decidiraent une orientation positive A la direction du 
stimulant 
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EINE UNTERSUCHUNG DER ORIENTIERUNG IN EINEM 
LABYRINTH 
(Rcfcrat) 

Es wurdcn 23 Ratten m Bezug awf ihie Onentjeriingsreaktion (orientn- 
tionfil response) aiif Zielrjchtung (goal diiection) gepruft, in einem Dia- 
mantformigen Labyrinth (diamond labyrinth) worm die Stellung des Zielea 
(goal) von 0^ bis 90'* verschoben vverden konnte mit Bezug nuf die lange 
Achse (Laufbahn) (running direction) des der ost-westliclien Lime ent- 
lang gclcgencn Labynnthes Der Diamant hatte zwei Pfade, einen nord- 
lichen P(ad und einen sudlicben, und da das Ziel noeh Norden verschoben 
wiiidc, oneiitiertc der nordiichc Pfad die Tiere dem Ziele zii Man fond, 
dass die Ratten m kciner der 5 Siiuationen, lyoiin das Ziel bei 0", 22 5^ 
45" , 67 5*. und 90 nordiichc gelcgt wurdc, den nordlichen Pfad ofter 
als den siidlichen wahken Die Onentienmg war also negatjv Wiirde 
dci Diamant in einen offenen diamantformigen Raum erwcitcrt (cleared), 
erwiesen die Ratten erne positive Onentienmg der Ziclrichtung (goal 
direction) gegenubei, indcm sie mchr an den nordlichen als an den siid- 
lichen Rand angrenzten Zwei andere Gruppen, von 24 und 30 Ratten, 
auf ahniiche Welse gepruft, erwiesen in den z\vci*pfadigen Sitimttoneji 
kcine Onenticrung, oUenbarten aber in den fiei>raumigen Situntioneii 
positive Orlcntierung In den 2 w««pfndigen Situanonen war die Vertcilimg 
der Wfihlen rwischen den zwei Pfaden nicht ganz durch Zufall bestimmt, 
obwohl die Durchsclinittszahicn (mean scores) fur den einen Pfad unge- 
fahr (he selbcn waren wie fur den andcren Die Wahle der legclmnssigen 
Alternierung (Abwcclidung) (regular alternation choices) cischicnen ofter, 
als SIC der Permutationswahrschcinlichkeit (permutational probability) 
nach zu erwarten waren wean das Ziel bci 0" stand, aber ungafahr so 
oft wie sie der Permutation nach zu erwarten waren wenn das Ziel bei 
mehr als 45° stand Dieser Befund wies auf einen gcwissen Grand der 
Orientierungsreaktion (orientational response) auch in den zwei-pfadtgcn 
Situaticncn hm 

Man schliesst aiis diesen Versucheo, dass die Rattc in den zwei-pfadigen 
Situationen in einem diamantformigen Labyrinth keine Ouentierung, als 
Duichschnittszahlen fur die Wahlen zwischen den zwei Pfaden ausgediuckt, 
erwies, dass aber die Orienlicrungsreaktion bis zu einem gcwissen Grade 
gcgenwartig war, wenn man diese Onentierung an der Verteilung der 
regelmassig abweehaeinden Wahien bewertete In den fiei-raiimigen Situ- 
ationen offenbarten die Ratten entschieden positive Onentierung nuch Ziel- 
iichtung. 
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A METHOD OF STUDYING THE CHARACTER TRAITS 
OF THE PRESCHOOL CHILD-*! 

Fr^ffi the PsyeheJojfteal Lnborjttones of McGill University 


Mordecai Etziony 


Introduction 

Since Watson’s (13, 14, 15) most valuable experimentations the 
genetic psychology of emotions has matle considerable strides, al¬ 
though our knowledge of the development of the emotions and their 
intrinsic nature as a total, overt stimulus-iesponse behavior pat¬ 
tern IS still very meager. The reasons for this tardy advance are 
obvious First, while the introspective method m the case of the 
adult may prove at least somehow suggestive, it is absolutely impos¬ 
sible, and hence fruitless, m child psychology Not much better 
IS the position when we turn to the method of cxtrospection, on 
account of the phenomenal and fleeting nature of emotional experi¬ 
ences, they come and go m meteoric fashion. Neither may we 
be very much encouraged when we cndeavoi to apply the experi¬ 
mental method It IS comparatively easy to peiform experiments 
such as those Watson made on infants. The subjects, as well as 
the stimuli and responses in this case, are so simple to handle that 
we may hope m tlie nearest future to tap off with absolute certainty 
the fiist emotions to appear in man But, as we approach the pre¬ 
school period, between the ages of two and five, we are at loss 
again. It is obvious that the methods of Watson and the like are 
here entirely inapplicable. Nor can we find any other ways of 
carrying on experiments pertaining to the emotions of preschool chil- 
dien. Moreover, even weie thcic such, a serious question may 

•Recommended for publication by Chester E Kellogg, accepted by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
March 4. 193Z 

‘Tins article is based on the nursery-school observations included in the 
MA thesis entitled, “The Pioblem of Emotions,” that the writer sub¬ 
mitted at the McGill Universify in 1931 An expression of indebtedness 
and gratitude is due to Dr W D Tait, Head of the Dep.iitment of Psy¬ 
chology, for peimisslon to visit the nursery-school, and to Dr, C E, Kel¬ 
logg, Professor in the same Department, for encouingement and valuable 
suggestions 
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arise as to whethci we may allow ourselves and then be allowed 
by the paients to excite the subjects—to enrage and infuriate them 
by various stimuli and situations, to tease them, to incite then 
jealousy, to call foith their hatred, etc, just for the sake of knowl¬ 
edge. However, there is here one advantage in using infants 
rather than adults for subjects, namely, while the adult is occupied 
with his affairs and lias no time to render services to science in tlie 
capacity of an experimental subject—paiticulaily would he be re¬ 
luctant as rcgaidb his emotional life—the pieschool child is, unlike 
the adult and almost like the infant, in our possession practically 
all day long, eithei at home or at the nursery school. Here we 
can obseive the child’s behavioi at nearly all times, but, wliile 
the study of the child’s emotional life at home is limited, paiticu- 
larly in its social aspect, it is at the nurseiy school that the pos¬ 
sibilities of observations ajic gicatest. Most studies that have 
been made on children by biogiaphers and othei obscrveis have 
been so far of general natutc The piesent writer knows of very 
few attempts to make a special study of the emotions of the preschool 
child, patUcuhrly in thetr genetic aspect Vaiious inteiesting stud¬ 
ies on the emotions of children weie indeed made by G. S Gates 
(4), H E and M C Jones (6, 7, 8), K Lewin (10), L. R 
Maiston (11), M Sheiman (12) Highly suggestive is the method 
of David Katz (9), whereby he attempts to study the development 
of conscience in the child. The only attempt, howcvei, at an in¬ 
tensive and extensive study of the genesis of the emotional life of the 
pieschool child that is known to the writer is that of K M. 
Bridges (2, 3). Finally, fiom his observations at the nursery 
school, it occuned to the present writer that the possibilities foi 
making an extrospective study of the emotional as well as othei 
phases of the child’s life are moie piomising than one would ex¬ 
pect. And It was with this object in view that mateiial was 
gatheied to ascertain this conviction, 

Nursery-School Observations 

The following data were collected at the McGill Nurseiy School 
during the peiiod of four months, ie, from November, 1930, till 
the end of Febiuary, 1931. The number of the children observed 
was 24 (12 boys and 12 girls), their ages langing between 30 and 
58 months. The method of obseivation ir^s a simple one, viz, 
the writer merely noted as carefully as he could the doingb of the 
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cljjidren, witliout any interference on his part The moment a situ¬ 
ation aio&e provoking an emotional reaction both stimulus and re¬ 
sponse were taken down with painstaking exactnes-s, verbatim wheie 
possible The 66 cases heie included are only the lepresentative and 
main part of the obseivations collected, and are intended to be only 
illustrative of what can be done m the nursery school along the 
line of studying vaiious emotional situations and emotional leactions 
The material sccuicd by the wntei includes cases of ingenuity, in¬ 
telligence, lnventlveness^ and cvci so many personal traits, but our 
quoted instances here aie limited only to the “coaise” and "mild” 
emotions, feelings, dispositions, etc., and for safety’s sake we shall 
name them all "character traits 

The leactions were inferred and named on the basis of both the 
situation as well as the expression of the response. It must be 
noted, however, that some responses were very difficult to be differ¬ 
entiated and labeled as single and definite leactions, as will be 
seen in some cases below In fine, the instances here submitted 
have purposely not been classified or arranged in any way, but are 
given in the order in which they appeared phenomenally so as to 
preserve and illustrate the iidincss and spontaneity of the observed 
data. The numbers in parentheses indicate the age of the subject, 
in months. 

Data 

1. Recept/ON of a i^ew-Cotner On my first visit the children 
Avere looking at me with wonder (curiosity) and they seemed to 
like particularly my gray kid gloves, for they all looked at them 
and some even touched them gently. 

Analysis Prom the above instance one would infer that ''ivon- 
der" precedes the emotional attitude or set, which may be positive or 
negative, i e., the wonder at the new object (in this case a person) 
could have developed into fear and dislike as well as into sym¬ 
pathy. 

2 Admiration and Tenderness GUI N. F (30) took my 
gloved hands into hers gently and kissed them affectionately—appar¬ 
ently she liked them very much. 


*The term "character traits'* is here preferred to that of "emotions” not 
only in order to avoid the tvhole controversy regarding the term "emo¬ 
tion," blit also, and mamly, because m our study we purport to include 
under "character traits" a wider range of experiences than only those 
which would be warranted under the term "emotion" 
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Analysts. Was JE the admrahon and iendetness for my gloves, 
for myself, or for both? From N F.’s later Attitude towards me I 
am inclined to think that the gloves, being nice, and my hands 
being most accessible to hei mouth, were the medium through 
which the "hearty welcome” was extended But it may also be 
possible that it was the gloves that N F. liked so immensely, then 
an immediate association was made between the thing owned and 
the owner, hence I became the "substitute” thereafter. 

3 SupenQiity veisns Itifetioiify Girl J. (54), playing on 
the benches outdoors, says to boy B (41) . "I told you not to 
come herd” {self-asset tto») , the latter goes away insulted answering 
by making a giimace and showing of tongue {submission) 

Analysts. The responses speak for themselves. 

4 App/ectation or Jealousy^ Gnl H (47), on seeing my 
gloves and then looking at hei own mittens* “Mine are nice tool?” 
Otliers say the same. “Nice tool?” All are looking at me with the 
expectation to heai that it is so 

Analysts No doubt there is here a marked element of jeal¬ 
ousy, but wliethei it is pure and only Jealousy is hard to say It 
is possible that a tint of aesthetic appreciation may be detected here 
—the child does not only want to have the same gloves as mine, but 
also wants to see them as mce as mine, i.e., it appreci.ites the 
“beauty” of my gloves 

5 Ptty-JVonder Bov J C. (30) is hurt and be cries Girl 
E (30) and boy G. (51) look at him with a marked pitiful and 
sympathetic expression on their faces 

Analysis This expression seemed to be mixed with vjonder 
as if they thought and felt “What makes him cry^ . . Wonder 
what he feels . , . Listen how he ales! It’s bad to be hurt, eh? 
. . , pool G ” 

6 Self-Assertion in Play. Giil J H (5+) is taking giil E K. 

(30) “Come heie baby” TTien to another child “Let the 
baby passl” Mothei J H. to Baby EK (with serious an) 
"You’ll sit heie all moinmgl . . . Open your mouth, like that! 
(shows how) . You’ll be the maid, and we (pointing to girl 
Mj 43) will be the mothers Will you be good^ Sav ‘ves,’ 
and I'll give you candy” Mj picks up a withered leaf and gives 
It to Baby, “Here is the candy” Baby E K resists being foiced to 
do things as “motheis” tell her and she actually cries, Mothcis 
(with tenderness mixed with scate) “Sh, sh, sh . . ” 
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Analysts We have heie obviously self-assertion fully ex¬ 
pressed in play. The tenderness exhibited by the “mothers” is some¬ 
what true, somewhat a make-belief to eni^urage Baby E K to con¬ 
tinue her role, and it is also part of the play peiformante 

7 Love, Jealousy Girl A (39) would not let boy H take 
me aiound, she embiaces my feet stionglv and her face expresses. 
“He IS only mine, and no one else’s ” 

Analysis Jealousy and tivalry for love aie here evident 

8 Self-Assertion. I say to boy H (38); “Aie you little 
H ?—” “No, I am a big hoyl" {Self-assertion) He yields to me all 
moining and would not let me go {want of object to love). 

Analysis Self-assertion and want of object to love are clearly 
exhibited in the above instance. 

9. Self-Assertion, Giil H (47) to her “baby” EK (30): 
“I am big, eh?I” {self-assertion). 

Analysis. Self-assertion exemplified again, 

10 Pugnacity and Angei Boy G (51) and boy D. (48) 
figlit for a little pail . the same fight also over a bench {pugnacity 
for possession) ; they grab each other by the shoulders and have a 
clouded countenance {angei ) 

Analysis Pugnacity is usually prompted by the want to pos¬ 
sess It goes hand in hand with angei 

11. Rivaliy for Possession and Love. Girl N. (30') to boy 
H. (38), both looking at me covetously “He is mind” (with an 
expression of determined and decided possession) 

Analysis. Here the desire to possess has its source in love, yet 
both are synonymous and implied in each other. 

12 Piidc and Elation. Girl JH (54) to hei friends' “My 
mother told me she’s going to buy me a nice kimona!” (she said 
it twice this morning with an air of piide and elation) 

Analysis. Pride must needs be distinguished fiom boasting, 
although they aie interrelated, J.H not only boasted that she was 
going to get something, but she also expressed her joy that she 
would get something nice 

13. Introversion Girl M.M. (58) is sitting alone and sings 
to herself. (She is said to like sohtaiy play.) 

Analysis Would A4.M. be an instance of an intiovert type? 

14. Affection, Tendeuiess, and Sympathy. Girl N (30) docs 
not want Miss M. or anyone to take her off the box, except my¬ 
self {affection) 
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N. assumes a very pitiful expression on seeing a child fall and 
tries gently to pick him up {tendetness and sywp^itky). 

Analyse Both cases illustiate affectmij tenderness, and sym¬ 
pathy, respectively. 

15 Sympathy and Pity Boy J C (30) shows on his face an 
expression of distinct sympathy for girl N (30), because she can¬ 
not get boy H’s (38) car H, moved by N.’s tears, finally gives 
tlie cai vi'illingly {puy) 

Analysis Sympathy and pity are inherently the same, but they 
seem to differ in that the former is a passive state, the latter active, 
sympathy appears to be less intense than pity 

16 Affection and Affective Jealousy Girl N. (30) takes 
around girl E. very tenderly and kisses hei (affection). 

N pushes away giil A. (39) from me and declares’ "My 
'Tony’” (meaning—Etziony) 

Analysis. Affective jealousy implies an exclusive want to pos¬ 
sess the object of affection 

17. Oiunetsfup Boy J S (47) pushes away boy B1 (49) from 
"Ins" engine. 

Analysis The case illustrates the sense of ownersliip which 
excludes the right of others, 

18 Desne Banishes t-ogic Boy B. (49) quarrels with boy S 
(54) about a sleigh. S.. “I had it firstl*' B “But I want it!" 
(decimation made determinedly) B grabs the sleigh witli force 
fiom S's hand 

Analvsis S. appeals to B.’s sense of justice, but B, ignores it 
and explicitly gives leason foi that. B, is physically stronger and 
more quairelsome, S must consequently give up the sleigh. 

19. Plot Temper, Boy Bu (39) gets eniaged and clenches his 
fist and teeth. 

Analysis Bu’s teacher informs me that Bu quite often gets 
m a tantrum of lage 

20 Love Rivals The hoi's D. (48), J C (30), and Bo (41), 
who sit on the box, are competing in showing kindness to girl E K 
(30). J.C IS getting off his seat and offers it to her saying, "You 
wanna sit?” 

Analysis Tlie content of the above speaks for itself 

21 "Let’s Plave Fun" Five children rejoice simply in "bump¬ 
ing” haid while iiding on the sec-saw th^ built foi that purpose 
and they scream a “song ” 
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Analysis. It is difficult to know wh.it contributes more to this 

joy_the organic (sex?) pleasure deiived fiom riding on the see< 

saw, or the social factor of the plav; probably both have their equal 
share m the “good time/’ 

22 "Sissy" Girl N. (30) pushes down violently boy S. (54) 
from the “jumper” and the latter calls foi help. “She pushes me 
downl" 

Analysis Heie we have a submi^lve type of a bov, for, if S. 
wanted to, he certainly could have overcome girl N. who is not only 
so much youngei than he is, but is in reality a very meek child. 

23. Submission and Suggestion Girl N. (30) takes me aiound 
and pushes away giil E. (30) who approaches me; on my reproach 
for being unkind, N pats E gently and kisses her. 

Analysis. This sudden change in attitude is probably due to 
N.’s submissive feeling with regard to me and her want to please 
her object of love (me), but no doubt su^estibility also plays its 
important role. 

24 Jealousy I pat girl A (42), and girl N (30), on seeing 
this, pushes her away, exclaiming with an^r’ “Nol” (meaning, 
no, she isn’t your pet!). 

Analysts. This is .an instance of true jealousy 

25. Boasting. Giil N. shows her friends her “hankie” “See, 
nice "mouch” (meaning mouchoir; N has a French maid) 

Analysis. There is piobably here also an element of aesthetic 
appreciation of the nice object, which is to be distinguished from 
the "showing off” which is in most cases a pietense lathei than a 
justified attitude. 

26 Love on Suggestion. N (30) wants to push boy D, (48) 
off the bench, and I say to her: “D. is a good boy.” She then 
licsitates a moment, pats him, and then embiaces him. 

Analysis The apology on the part of N is more mechanistic 
than really fell N likes me a great deal and consequently submits 
to my suggestion. 

27 Showing-off N, calls me to see how well she can climb 
on the box; “’see?” 

Analysis N. is anxious to show hei object of .affection (me) 
what she can accomplish 

28 Desire to Be Noticed. Ghl N. (30) falls and waits for 
me to pick liei up. A moment latei she pushes girl E (30), who 
falls, and then, on my suggestion, N picks her up and kisses her. 
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Jjialysts It appears that N. performs these acts in order to 
diaw my attention to herself. 

29 Kindness Boy B (49) exhibited kindness twice this moin- 
ing 

(1) Boy J S. (47); “I want this bench!” B. (magnani¬ 
mously) : "Sure, you can have itl” 

(2) Boy S. (54) grabs B's bench, exclaiming. "I want the 
bench!” B.' "Will you let me have it latei?” S. * "Yes” B : 
"All right) Take it.” 

Analysis. The case is clear without comment 

30 Pleasute m Fear. Boy B. (49) is venturesome—lie stands 
on the edge of a bench placed upside-down on the box and jumps 
off, he does not mind when the bench falls on him and hits him, 
lie lather enjoys the moments of excited and scared tiuill When 
the bench hits him he momentarily turns pale, blinks with the eyes, 
and when all is over lie catches a long breath of relief and laughs 
somewhat confusedly 

Analysis It is difficult indeed to know which of the compo¬ 
nents of the excited thiill is moie prominent, fear or ns following 
pleasure, but it is ceitain that both have their sluic in the expeu- 
enced tin ill. 

31 Kindness Girl H (47) offers me her postcards "You 
want one?” T “No, thank youl” H "You want all of them?” 

Analysis The instance is self-explanatory. 

32 Desite for Power. Boy S (5+) and boy D. (48) have a 
dispute, each of them wanting to be the "mummy” and not the 
baby. 

Analysis This case is equally self-evident 

33. Anffef for Fun Boy J.C. (30) plavs alone with his doll; 
he spanks her angrily and has a clouded face and clenched teeth 

Analysis This angci is actually not true, foi it is exhibited 
in play; nevertheless, it may be a case of Freudian transference 

34 Pleasiiie in Pain. Girl J H (54) enjoys bumping hei 
head veiv fojcibly against the wooden box. 

Analysis The case explains itself. 

35 Sadism (^*) Boy Jn. (49) luns for no apparent reason 
to thiee children at hand and hits them, he pinches one of them, 
clenching his teeth 

Analysis That there was no immediate cause for this sadistic 
outbuist, I am certain But I wonder what latent force prompted 
the subject to behave that way. 
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36. Remorse Boy Jn. (49) gijibs girl H.’s (47) toy and 
throws It over the fence. Miss L. punishes him by taking him "in” 
and he sits there down-hearted He answers my quebtions only by 
nodding of head. I pretend not to know the reason of his being 
punished, and say to him, "Are you cold? Did you get hurt^” 
Jn nods negatively, but he does not tell why he is “in ” I finally 
sav to him. “Good-byeI ’see you later." He responds by merely 
nodding affirmatively 

Analysis Jn evidently is ashamed of his deed and feels con¬ 
scientious, he does not admit his "ciime," but at the same time docs 
not deny it 

37 Showmff-off. Girl N (30) throws down boy D. (48) 
and then cleans tlie dirt off his coat. 

Analysts. N always dares to hit or tease others when I am 
aiound in oidei to exhibit what she can do. She displays all that m 
order to draw my attention to her. (Cf. Cases 25-28 ) 

38. A Furious Fit Boy B (39) denclies his teeth and shakes 
his head violently and furiously for no apparent reason 

Analysis. It may be that there is a remote latent icason tor 
this outburst, but it may also be that it is a sheer discharge of accumu¬ 
lated nervous energy, (Cf. Case 35.) 

39. Pleasure tn Fear. Girl N (30) and boy B. (39) play 
"bogy-man" N runs away joyfully from B with an aij of fear; 
She frowns, makes shrinking movements, and shrieks when ap¬ 
proached by the "bogy-man." She secim to enjoy her fear foi she 
encourages the "bogy-man" to attack her 

Analysis We have here a splendid example of how the expres¬ 
sion of an emotion as such may be misleading wJicn not i elated to 
its stimulus, (Cf, Case 30.) 

40. Dramaitc Ability. Girl H. (47) says to me, while pointing 
to boy G (51) who lies very quietly m her little wagon "He is 
awfully bad'" (expressed veiy diamattcally). 

Analysis From the facial expression of H. and fiom the dra¬ 
matic wav she pronounced "he is awfully bad," it was certain that 
she was quite aware of the idle she had to pcrfoim. 

41. Transference of Revenge, Boy B. (39) has to stay “out" 
of the playing-room, because he was bad On seeing me go to the 
outside door, he says to me' "Wher* vou going?" !• “Home” He 
then shouts’ “Don’t go homel"—“Why?" B : “Because I want 
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you to stay in the kitchen 1" I* 'Why?” B "Because I won’t 
let you go M!" (He shouts forcibly and hits me ) 

Analysis, B has no ivay of taking levenge on his teacher, so 
he gives outlet to his desire of revenge by transferring it to me and 
hitting me. Thus an innocent object (me) becomes his meant and 
intended object of reven^ 

42 ’‘DestrucUvenessf’ Boy D (48) has nothing to do, so he 
luns to B (49) and throws over Ins "castle/' He is taken out of 
the loom by the tcachei, who tells him, "You cannot play with 
all the children when you spoil somebody's beautiful castle.’’ To 
that declaration, D answers with an astounded expression on Ins 
face* "Did I?" . . . D. stays now in the passage, and I say to 
him. "Why are you here? Don’t you want to play with the chil- 
dicn?" D • "Yes." I. "So why aie you heie^’’ D "Because 
Miss L put me here." I "Why?" D "Because" I: "Wliat 
do you mean 'bccauic,' for no reason^" D * "Yes, foi no rcasonl" 
Analysis D did not tell a real lie He, truly enough, knew 
why lie was out, but even the punislimcnt did not convey to him 
the intended message that he did something wrong. We may draw 
sucli an inference from his astounded question, "Did I?" meaning 
by that, he did not icahzc lie had really destroyed the "castle” by 
his deed, The pedagogical implication of this instance is too evi¬ 
dent to be commented upon 

43. Friendshp Girl I. (3S) and girl H. (47) expiess their 
love for each other with great enthusiasm, they do not leave each 
other and hold hands tightly, none of the group plays in which 
they participate can separate them, in the collective play of "musi¬ 
cal bumps” it IS required to walk singly, the rest of the children 
comply with the requiicmcnts, and only I and H walk together, 
side bv side, holding each other’s hands 

Analysis The gills I and H both have a particular liking 
for each othei not only in this instance, but all the time, 

44. Mood Girl N. (30) would not play "Little mouse 
was ciecping”, she was restless this morning, refusing to do what 
all others did 

Analysis, That this was a mood and not stubboinness I intei red 
from the sad and apathetic expression on N's face 

45 Enihusiastlc AccomplishmenI, Girl I. (38) shows me tlie 
“building” she made of blocks. "See this building^ Isn’t it lovely^ 
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It’s high, high, going light up to the sfcyll . , (m low voice) be¬ 
cause baby may fall out.” 

A?i(ilysis. I. enjoys immensely the pioduct of her woik. She 
“built” the “edifice” puiposely high so that the baby does not fall 
down. Our logic and cxpeiience dictate to us that the nearer we 
arc to the ground the moie secute wc are, but, curiously enough, 
to the subject it is safer to be far away fiom the giound in order 
not to fall on it This is indeed a sound syllogism but fallacious 
and untrue empirically. 

46 Self-Assertion. Some childien of the older group, on seeing 
the youngei children coming down, exclaim mockingly. “Here the 
babies come)” 

Analysis This attachment of significance to being older and 
want to be no more "a baby” is a pievalent characteristic of all 
childien This is easily explicable, since age is to them synonymous 
with power. 

47 Sympathy Enacted Boy H. (38) shows boy J S (47) his 
dirty hand. J S. sympathizes with his fiiend and tries to clean it, 
when his endeavor is in vain, J S thinks for a moment and then 
says advisably “You wdll have to wash it with soap and water ” 

Analysis. There may be a self-assertive coloring to this sym¬ 
pathetic attitude, and want to help on the part of J.S 

48. "Lover Prefen ed.” Girl N. (30) is calling to be taken off 
the box. Miss L wants to do it, but N, would not go, insisting 
distinctly that I take her off. 

Analysis The above instance is self-understood. 

49. Self-Assertion. Boy J.S. (47) approaches me with girl 
E. (30). J.S. IS boasting: “I am biggei than El I am a big 
boy, ain’t I?” E. looks down submissively 

Analysis. Same as 46. 

50 Sympathy. Boy S. (54) to giil H. (47), pointing at girl 
E. (30) who stands neaiby. “She is a cry baby, isn’t she?” H 
to E, witli sympathetic look and expie^ion; “You are not a cry 
baby, eh E?” 

Analysis. H's sympathy has piobably its root m self-assei tion 
and awareness of being herself already out of that “miserable 
stage ” 

51 Expression of Aiiffei Boy J.S (47) yells foicibly and an¬ 
grily, because he wants to put away the benclies. He clenches his 
fists, stamps with his feet, and his face flushes. 
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Analysis, Anger arises when a desiied action is iiiterfcicd 
with. 

52 Fmy. J S (47) puts a gieal number of blocks one on the 
othei in order to build a “house”, a few blocks fall down- JS 
clenches his teeth and fists* “Oh dogs, who did itII” 

Analysis Same as 51. J.S looked around to find wliat 
caused the blocks to fall, and when he found no one lesponsible for 
it, his fury grew to a highei degree. 

53. Self-Assertion. Gnl A. (39) "spanks” boy G. (51) ; G 
to A with warning piide: “Don’t hit me, bad girl—I am a boyl” 

Analysis, The boy asscits superiority to the girl on the basis 
of ihcii sex diffcicnces It is to be understood that this feeling is 
mainly acquiiecl fiom information, but it is also due to past expcii- 
once. 

54. "VampingF GIr! N (30) exhibits a loss of her usual intci- 
cst m me, but I soon find out that it is not meant but she is only 
teasing me because I do not very often icspond to liei sympathetic 
appeals, so slie “ignoics” me and wants me to know it* She pur¬ 
posely passes near me seveial times and looks to see whether I 
notice hei, and as soon as I look at her, she turns her head away 
snobbishly. Very soon, however, she approaches me with tears, 
as if guilty of something and talks to me She asks me to pick up 
a stick for her, although she could easily do it herself, since it is 
within her reach . . 

Analysis. The instance explains itself without anv comment. 

55 Reinoise. Boy In (49) takes away a few blocks from boy 
J.C, (30) J.C. cries .and Jn. looks at him astonished as if he did 
not expect all that He then takes on an expression of guilt as if 
regretting the deed and—he leaves the blocks 

Analysis The unexpected situation (crying in this case) which 
arises as a result of the child’s deed seems to be, partly at least, 
responsible for his regret Fear or scare, then, is a constituent of 
rcgiet 

56 Self-Assertion ihrouffk Destruction. Boy D. (48) throws 
down the blocks of his “castle” and turns to me with pride m his 
accomplishment’ “ 'see, knocking down these.” 

Analysts D. built and dcstioyed his “castle” with an a prion 
design and purpose thus to exhibit liis powei 

57. Showing-off Rudely Expiessed Boy J.S. (47) shouts to 
girl H (47) with power and foice. “Let me slide, you dirty old 
dish)” 
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Analysis This form of address is ccitamly not to be ascribed 
to the ingenuity of J.S., to be sure, he must have heard this expres¬ 
sion somewhere. 

58. Jealousy I greet gill E. (30)' “Hellol” Girl M. (43) 
to me “Say to me ‘good moinmg’ tool” 

Analysis The instance is too clear to be explained. 

59 We Are Funny When Angry. Boy B (49) wants three 
benches for sliding, but he is not allowed to liave them, because 
othcjs, too, want a bench, so he gets into a furious temper, jumping 
around enraged Boy S (54) thinks B. looks rather funny and 
laughs at him B then thiows himself at S., but his lagc passes 
quickly and two minutes latei kindly invites S to play with him 

Analysts B cliangcd Ins attitude towards S. so rcadilv be¬ 
cause he himself realized the uselessness of his request Again, it is 
well known that children gencially change then moods moic readily 
than adults 

60. Mnsn t-teuch-U “ Boy G (51) plays in snow and boy 
J S (47) comes tiamping on it. G immediately flares up for being 
intiuded upon and hits J S. m the face with a spoon. 

Atialysis. Nothing is apt to make one angiy so easily as the 
interference with his doings 

61 "Come on. Let's Fight" Boy Jn (49) and boy D (48) 
fight with boy B (39) for no reason, the figlit apparently having 
been started “just like that.” D and Jn. run to me foi “shelter.” 
They assume a true expression of fear, although they me not at all 
afraid of B 

Analysis. B is much younger than Jn. and D The older 
playmates have no reason to be afratd of B. even if the fight were 
real, yet a true expression of fear is assumed m the game. In this 
case, too, as in instance 39, we see how sheer behavior may often 
be misleading if its conditions aie unknown, 

62 "Gee. I Like Her." Boy H. (30) savs to me, while point¬ 
ing at girl E. (30)* “Isn’t slic cutc^ She wears a nice white 
sweater Her 'mummy’ sewed it for herl” (with enthusiasm) 

Analysis. The liking for E is piobably associated with the 
liking for her nice sweater. An element of aesthetic feeling may 
easily be detected here. 

63 Jealousy Boy H (30) makes an “aiifane” (airplane) ; 
gill N (30) makes an “airpane,” too. N does not like H ’s com- 
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petition with her ingenuity and shouts furiously "No aiipanel" 
H. naturally contradicts hei by answering, "Yes it isl" N. pushes 
H and throws down all his things 

Analysis. Jealousy is displayed on this instance vciy vividly 
and intensely. 

64 "1 Am Glevei, Ain't Girl E (30) shows me her peg- 
board, and waits for my piaise with an expectant look. She says: 
"Look I make!" 

Analysis, Little E is anxious to know that she, too, although 
meek and tiny, could accomplish things 

65 "That's Nothiui;" Girl I. (30) sits on the toilet and calls 
to me without any sign of shame: "Do you see meP" 

Analysis Shame seems to be a conditioned response, origin¬ 
ally derived from fear 

66. "Tm So Sony" Miss L. reads a hard*luck story about 
Half-Cluckie Girl H. (47) interrupts her with a pitiful voice and 
look "Oh, I’m soiry for Half-Chickie ” 

Analysts It is hard to undeistand, in this case at least, how 
even such a form of pity may be claimed to be acquired, for H. 
heard about Half-Chickic for the first time. 


TABLE 1 

Individual Chart of Character Traits as They Were Displayed by the 
Nurscry-Schooi Children 


Age Sex Sub- Cliaracier tiaits No of traits 

(mos) ject exhibited 


30 Boys 


Gills- 


A Aesthetic appreciation (clothes)— 62,* 
pugnacity—63, iivalry (ingenuity)—63 
B Anger (play)—33, courtesy—20, nvaliy 
(love)—20, sympathy—IS 
C Pity-wonder—5, pride (self-praise)—64, 
submission—49, sympathy—5 
D Admiration—2, aeatlictic appreci.-ition 

(handkerchief)—25, affection—14, I6, 

"blue mood”--44, boasting—25, jealousy— 
16, 24, jealousy (ingenuity)—63, love 
on suggestion—23, 26, pity-vronder—5, 
plcnsure-in-fear—^39, preference foi 
lover—48, pride—25, pugnacity—63, ri¬ 
valry (ingenuity)—63, rivalry (love) — 
11, self-assertion—22, self-assertion 
(play)—6, showing-off—27, 28, 37, sub¬ 
mission—23; sympathy—14-, tenderness— 

2, 14, 16, "vamping” (coquetry)—54, 
wonder (fear-dislike-sympnthy)—1 


3 

4 
4 


23 





198 


JOURNAL OF GENETIC PSYCHOLOGY 
TABLE 1 {continued) 


Age 
(mos) 

Sex 

1 

Sub¬ 

ject 

38 

Boys: 

E 


Gills 

F, 

39 

Boys 

G 



H, 


Girls 

I, 

41 

Boys 

J 



K 

43 

Girls 

L 

47 

Boys 

M 


Girls, 

N 

48 

Boys 

0 

49 

Boys 

P. 



Q 

51 

Boys, 

R 

54 

Boys: 

S 


Girls. 

T. 

58 

Girls' 

U. 

30-58 

Boys and 


girls. 


42-58 

Boys and 


girls: 



Charactei tiaits 


Pity—IS, uvalry (love)—11, self- 
assertion—8, yielding—8 
Friendship—43, sejf-appieciation—45 
Rnge—19 

Fury-fit—38, pleasure-in-fear—39 , pug¬ 
nacity (play)—61, transference of 
revenge-^l 

Jealousy— 7, rivalry (love)— 7 
Submission—3 
Rivalry (love)—^20 
Jealousy—58 

Anger (expressed)— SI, anger (higher 
type)—60, fury—52; jealousy— 57, own¬ 
ership—17, 29; rough showing-oif— 57 
self-assertion— 49 , sympathy (enacted) 
—47 

Aesthetic appreciation (gloves) (?)—4, 
dramatic ability—40, friendship—43, 
jealousy (?)—4, kindness—31, self- 
assertion—9, sympathy—50, 66 
Angei—10, desiie for power^—32, "de- 
stiucCiveness”—42, fear (play)—61, 
pugnacity—10, pugnacity (ploy)—61, 
rivalry (love)—20; self-assertion 
(through destructiveness)—56 
Fear (play)—61; fury—59, pugnacity 
(play)—61; remorse—36, 55 , sadism (?) 
—35 

Kindness—^29, pleasure-io-fcar—30, pug¬ 
nacity (desiie banishes logic)—IS 
Anger—10, anger (self-assertion) (?) — 
51; pity-wonder— S, pugnacity—10; self- 
assertion—53; sympathy—5 
Anger—59, desire for power—32, owner¬ 
ship—29, pugnacity (desire banishes 
logic)—18; ridiculing—SO, 59; submis¬ 
sion—22 

Elation—12, pleasure-in-pain—34, pride 
—12; self-assertion—3, self-assertion 
(play)—6 

"Introversion” (?)—13 


Group joy—21; Wonder (curiosity)—1 


No of traits 
exhibited 


girls: Group self-assertion—46 


•*TIie number following the dash after each charactei trait refers to the 
number of the case where that trait was exhibited, Thus, girl D, 30 
months old, exhibited "showmg-off” three times, the full illustration of 
which are reported in the Cases 27, 28, and 37 
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TABLE 2 

Group Chart or Character Traits of NmaBRY-ScHOOL Children 
No Character trait Frequency No of children 


1 

Admiration 

1 

1 

2 

Aesthetic appreciation 

3 

3 

3 

Affection 

2 

1 

A- 

Anger 

7 

5 

5 

“Blue Mood" 

1 

I 

6 

Boasting 

1 

1 

7 

Courtesy 

I 

1 

8 

Desire of power 

2 

2 

9 

''Destructiveness" 

1 

1 

10 

Dramatic ability 

1 

1 

11 

Elation 

1 

1 

12 

Feni 

2 

2 

13 

Friendship 

2 

2 

14 

Fury 

3 

3 

IS 

Introversion (?) 

1 

1 

16 

Jealousy 

7 

S 

17 

Joy 

1 

5 

18 

Kindness 

I 

I 

19 

Love (on suggestion) 

1 

1 

20 

Ownership 

3 

2 

21 

Pity-wondcr 

4 

4 

22 

Pleasiire-in-fear 

3 

i 

23 

Pleasuie-in-patn 

1 

1 

24 

Preference for lover 

1 

1 

25 

Pride 

3 

3 

26 

Pugnacity 

7 

6 

27 

Pugnacity (desire banishes logic) 

2 

2 

28 

Rage 

1 

1 

29 

Remorse 

2 

1 

30 

Ridiculing 

2 

1 

31 

Rivalry (ingenimy) 

2 

2 

32 

Rivahy (love) 

6 

6 

33 

Sadism ( ?) 

1 

1 

34 

Self-appreciation 

1 

1 

35 

Self-assertion 

10 

8 

36 

Showing-off 

3 

1 

37 

Showing-off (rough) 

1 

1 

38 

Submission 

4 

'V 

39 

Sympathy 

7 

6 

40 

Tenderness 

3 

1 

41 

Transference of revenge 

1 

I 

42 

"Vamping” (coquetry) 

1 

1 

43 

Wcndei (curiosity) 

1 

Several 

44 

Wonder (fear-dislilte-sympatfiy) 

I 

1 

45 

Yielding 

I 

1 
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WiiAT Do We Learn from the Above Data and Tables? 

The above data and tables throw considerable light on the asser¬ 
tions the writer made—they display a wealth of traits children 
exhibit at the age of 30 to 58 months Thus, for example, fiom 
Table 1 we learn that girl D exhibited at the age of 30 months 23 
character traits(]). Girl A., on the other hand, exhibited only 
tluee traits Again it will be noticed that only 21 out of the 24 
children are reported on This was due not to any selection or 
choice on the part of the observer, but it simply means that some 
children presented themselves more than others, while some escaped 
his notice altogether Also, the gaps in age, say between 30 and 38 
montlis, 43 and 47 months, etc., as well as the omission of ever so 
many traits of many of the subjects, m spite of their indubitable oc¬ 
currence at and above the age of 30 months, merely show that the 
writer bad no opportunity to observe them, or that they somehow 
escaped his notice. Hence it must be evident that this investigation, 
particularly its method, is only suggestive, illustrative, and explan¬ 
atory, but by no means conclusive. Again, from Table 2 one sees 
that the most prominent traits as to the frequency of their occurrence 
were self-assertion, anger, jealousy, pugnacity, sympathy, and iivaliy 
(for love) In the face of our scanty material this ought not to 
be indicative of the inherent prevalence of these traits at this nursery- 
school age, but should rather suggest that they meicly happened to be 
observed by the writer more frequently than others, although with 
more material conclusions to that effect should be feasible More¬ 
over, m naming the various charactei traits and then grouping the 
writer tried for the sake of teiminological economy to generalize 
them as much as possible, yet he could not avoid the specification and 
differentiation of some traits, for their intrinsic characteristics were 
thus revealed Thus, for instance, the difference between t eal anger 
and anger played is of distinct importance, although both are only 
kinds of anger {vule cases 10 and 33, also 51 and 60). 

The total number of tiaits—45—as already mentioned, does by 
no means include all character traits actually present at this nursery- 
school age, it represents only the traits that were observed bv the 
writer. Another very important thing must be noted, viz., the sit- 
uations-stimuli giving rise to the behavior-responses weie so com¬ 
plicated that It was very often difficult to place the given character 



CHARACTER TRAITS OF PRESCHOOL CHILDREN 


201 


trait under a generally accepted heading, and the writer had to "in¬ 
vent” a new character trait. This fact proves only how important 
It is to note the stimulus-situation as an inseparable part of the 
response-behavior of the subject. Thus, for example, merely noting 
of anger would be incomplete, for various situations would add nota¬ 
bly to the quality and intensity of their coi responding anger ic- 
sponses. For this reason the ideal thing for such a study would be 
a cinema apparatus photographing the things we want to be pre¬ 
served exactly, we should have then a record of not only the situa¬ 
tions and their coiresponding reactions described by a repoit, but also 
an exactly copied pititire of them Still more ideal would it be to 
have a movietone for this purpose, one would thus have a complete 
record of the total expression of the behavior in question Thus, for 
example, in tlie case of Number 49 submission was inferred only but 
unmistakably by tlie submissive looking down of the subject, and by 
no sign else. 

It ought to be self-evident that on the basis of a considerable 
number of obseivations made on certain children, the writer inferred 
then environmental background and conditions To cite one instance, 
the girl J.H. (54 months) likes to "boss” all other children and con¬ 
tinually exhibits an air of superiority over them. She loves to play 
"mother and baby,” but the only role she would choose is that of the 
mother unceasingly commanding and ruling "her baby.” The writer 
mferied that J.H must have at home a baby brother or sister of 
whose attention on the part of the parents, or parent, she is jealous, 
and here an opportunity is found for compensation This conjecture 
was verified—J.H.’s father told the writer of her little baby bister 
of whom J.H often exhibits jealousy 

Anothei thing worth noting is the fact that, the more the subjects 
weie observed as whole individuals and the more their single acts 
weie brought to the eye of the writer, the closer was their correlation, 
a thing, of course, one would expect, i.e, the continuous exhibition 
of ceitain acts is and should be indicative of one’s total character and 
personality. 


Resume 

1 In the introductory part of this study it was emphasized how 
It would be impossible to know and piopeily to understand the devel¬ 
opment of the character traits of the adult without study of the 
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development of the young child Moreover, to pass from the study 
of the infant’s behavior to that of the adult without considering 
the behavior of the preschool-age child means breaking a single 
chain of development into two separate actually non-existent chains 
We also dwelt upon the difficulties as well as advantages in study¬ 
ing the behavior of the nursery-school childien 

2. The possibilities of observing in the nursery-school situations 
of all sorts, including vanous emotional reactions, arc, it seems, so 
obvious from our instances that we haidly need to mention them. 
The controversy as to the number of emotions present m children 
can thus be at once settled—theie are as many varied emotions as 
there aic situations and stimuli calling them foith How many of 
them are innate and how many acquired?—m a way all of them are 
innate, i.o, then appearance is potentially existent, otherwise they 
could have never aiisen; but whether they come to expiession, and 
lienee into existence, is a matter of circumstances. An emotion exists 
for us when wc experience it ouiselves, or observe it m others. Thus, 
for instance, the wiitei obseived that boy J.R., one year old, was 
afraid of a toy-chick, teddy beai, and balloon. Now, then, what 
fundamental difference does it make whether the fear of the balloon 
is “acquiied" or “innate” Most important is the actual fact that 
the child can and does exhibit fear, and whethei he fears a furry 
animal, a stiange looking sight, a balloon, oi gets fiightencd by a 
sudden loud noise, makes mateiially no dilfeience The impoitancc, 
however, of such knowledge, when it comes to the practical question 
of reconditioning emotional responses is obvious without any special 
emphasis 

3 From all the methods and results cited above, we learn once 
more how important it is for us not to be one-sided by confining oui¬ 
selves exclusively to pin-piicking oi tickling experiments in the lab- 
oiatoiy As a matter of fact, the writer cannot see anv suitable 
method for studying the character tiaits of the pieschool child 
otlici than that of extrospection, particularly and mainly at the 
nuisery school Moreover, any endeavoi at "behavioristic objectiv¬ 
ity” IS here useless, for the nuiscry-scliool obseivations would be 
meaningless without our “speculative” mlcipretation since the be¬ 
havior IS more complex than that of the infant, and, on the other 
hand, no introspective account can ever be obtained from the child 
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itself and, therefore, the explanation must be found by the observci 
himself. 

4 From his own observations in the nutseiy-school it seems to 
the present writer tliat in order to have a full and exact compre¬ 
hension of any emotional state, one must needs know and take into 
account both the situation and whatcvci stimulus theic may be, as 
well as Its concsponding response. Observed cases yielded sufficient 
proof that diftcicnt emotions may involve the same visceral changes 
or bodily movements, and theicfore leliance upon lesponsc only 
would oftentimes mean misintciprctation. Thcciiterion of an emo¬ 
tional state ought to be foi us tbc stimulus-response as an actually 
undivided totality From these we may draw a coiollaiy as to die 
possibility of an unlimited langc of emotional experience, since 
situations may vary endlessly, involving ever so many concsponding 
responses 

Conclusion 

On the basis of liis obscivations at the McGill Nursciy School, a 
claim IS made by the present writer that a very leliable, and perhaps 
the most accessible method of studying the character tiaits and emo¬ 
tional states of the preschool child m their appearance, as far as racial 
and individual cliaiactenstics are concerned, is that of merely observ¬ 
ing hts life in the nursery school Qf course the foielying material 
is too meager to be considcied as conclusive, but the data collected 
are, let us hope, quite suggestive of the possibilities of study and of 
drawing a continuation of the genesis of the human character tiaits 
and emotional behavior It seems as if once we have the development 
and numbei of charactei traits till the age of five, the further develop¬ 
ment Is feasible. Natuially, in face of the difficulties one encounters 
in studying the behavior of childien in gener.al, particularly then 
emotional life, long attendance as well as patient and keen observa¬ 
tion arc the sme qua non foi getting a considerable amount of par¬ 
ticular data, such as emotional situations and emotional reactions. 
Only when an appreciable number of data arc accumulated, are 
conclusive results warranted But is not the very characteristic of 
science endurance and patience and persevcrence ? 

Thus one feels confident that only by securing reliable data from 
observations on infants and on children of nurseiy-school age may 
we hope that the fundamental problems concerning the emotional 
life will be solved if not in the caily at least in the later future 
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UNE METHODE POUR llTUDIER LES TRAITS DE CARACTERE 
CHEZ L'ENFANT D’AGE PRESCOLAIRE 
(Resume) 

Get article essaie de montrci que Ton peut etudier avec siicces le d6veloppe- 
ment des traits de caracterc chez Venfant d*age prescolaire au moyeii 
d'une simple observation de son compoitement Les sujets ont 6t6 12 
gardens et 12 filles, ages de 30 h 58 mois, toys etant il^ves de U McGill 
Nursery School L’observateur a soigneuscment note leur comportement 
sans s’en ineler Quand II est venu urn* situation qui a caus6 line reaction 
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Emotive, on a note la situation et la r^ponse av£c une prici^lon soigneiisc 
Les donnies obtcnucs comprennent des cas d'lng^niosit^, d’lntelligencc, 
d’cspnt inventif, et d'antrea traits persoDnets, mais I’article discutc pour 
la plupart ccux ordinairement appelia "jraotiona," “sentiments,” ct “dis¬ 
positions.” Ensuite on a classifii et dispose en forme de tables les donnees, 
poll] indlquer la presence et la frequence relative des divers traits de 
caractJre aux divers figes A cause dc la difficult^ de ttouver im nom 
exact cn quelques cas, les fables ont rapport aux dotindes onginalss repro- 
duites dans I'article On recommandc I'lisage dcs photographies quand 
possible, bicn qu’on ne s’tn serve pas dans cette itude ptehminaire Les 
donnees ici presentees ne sont pas assez pour avoii unc Constance statistique, 
mais dies mdiqoent d’une fa^on ddfintc la grande variation de I'expiricnce 
imotive de I'enfant d’age prcscoiaire, et Ics possibilit^s de cette simple 
methade d’observation pour montrer le rapport entre Ics simples reponses 
^motives des enf.'ints ct Ics traits dc c<iract^re plus complexes de I’adiilte 

Etzlonv 


EINE METHODE ZUR UNTERSUCHUNG DER KARAKTER' 
EIGENSCHAFTEN DES VORSCHULPFLICHTIGEN KINDES 
(Refcrat) 

In diesem Bericht versucht man zu beweUen, doss die Eiihvickclung der 
karaktereigenschafccn des vorschulpflichtigen Kindes erfolgreich durch die 
einfache BeobacKtung des Benchmens untmuebt vretden kaim AU 
Vcrsiichspersonen dicntcn 12 Knaben und 12 Modchen, 30 bis 58 Monate 
alt, die alle die McGill Nursery School [Pilegcschiile] besuchten Der 
Beobachter notierte sorgfaltig ihr Benehmcn, ohne zu storen Jedesmat, 
wenn cine Situation vorkam, die eine Affektreaktion (emotional reaction) 
hervorrief wuide sowohl die Situation vsic die Rcagieiungs'wcise (reaction) 
mit peinlicher Genauigkeit notiert In den erhaltenen Befunden sind Falle 
der Pindigkcit (ingciuiity) der Intelligenz, der Erlindiingsgabe (inventive¬ 
ness), und anderer peisoniichcr Eigenschaften mit cingeschlossen, aber der 
Benclit bEzieht sich grossenteils nuf diejcnigen Eigenschaften die gewohnlich 
“Gcmutsiuativnde'’ (emotions), “Gefuhle” (ftclinga), und “Gcrmitsarten” 
(dispositions) genannt werticn Die Befunde vrurden dann klassifizicit und 
in Tnbellcn gebraclit, um die Gegenwart uml die relative Haufigkeit 
vcrschiedener iCaraktcreigenschaftcn in den vecschiedencn Altera anzu- 
dcuten Weil es in einigen Fallen schwar war, eiiie genaue Etiquette zu 
iinden, beziclien eich die Tabellen auf die ursprunglichen Befunde, wekhc 
in der Abhnndliing wiedergegeben siml Es wird der Gebrauqh, wo 
moglich, von Photograpluen empfohlcn, obwohl man in dlcscr einleitenden 
Unteisuchiing niclit versucht bat, sie zu verwenden Die hicr mittgeteilten 
Befunde sind zu genng^ um irgendwie statistisch zuverlasaig zii sem Sie 
weisen aber bestimmt darauf hin, wie vreit aidi dos Bereich der affektiven 
Erfahrurgen des vorschiilpfiichtigcn Kmdea erstreckt, und wie vielvcr- 
spTcchend diese einfache Beobachtungsmethode ist fur die Vcrbindung dei 
eitifacheci AffeUicaktionen der Kinder mit den komplizierteien Karakter- 
eigenschaftcn des Erwachsenen 
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CHANCE ORDERS OF ALTERNATING STIMULI IN VISUAL 
DISCRIMINATION EXPERIMENTS 

Lours W Geliermann 

In the typical visual discrimination experiment, subjects are lequiied to 
malte responses to the right oi left of whatever apparatus is used. They 
are credited witli correct responses on those trials in which they lespond to 
the side of the appaiatus on which the "poaitivc’' visual stimulus appears, 
and they are credited with eirora when they respond to the othei side It 
haa been the practice of mvestigatoiH in this field to pieaent the positive 
Stimulus eithei on the right or on the left side of the apparatus according to 
some “landom” oj "chance” ordei Somelimes n predetermined group of 
orders of alternating stimuli has been used, and in other investigations 
chance series of presentation have been made up every day just preceding 
the experiment Usually these presentation series have contained on equal 
number of rights and lefts The only typical exception has been •when sub¬ 
jects have shown a definite position habit In such cases a number of 
auccesaive trials to the opposite side » usually given m older to break down 
the position habit It has been commonly assumed that such orders of al¬ 
ternating stimuli allow the subjects an opportunity of making only 50% of 
their responses correct through "chance" alone 

In actual experience, however, it has been found that various "chance*’ 
factors such as habits of alternation may result in an acciiiacy as high as 
70% How high the percentage of correct responses must be iw order to 
indicate discrwtinalion has always been more or less uncertain Few cx- 
pctimcnters will accept S'! evidence of discnnnnation a record of 60 to 65% 
correct responses in a given series of trials Some experimenters do not 
regard an accuracy as high as 80 to 85% aa much better than chance The 
uncertainty in connection with the intcipretation of such results is due in 
part to faulty selection of orders of alternating sbmull Presentation series 
have not been rigidly tested to determine what their most probable chance 
score 13 Consequently, many senes have been used which allow subjects to 
make relatively high scores purely through chance, It should be possible to 
find some presentation senes which would give only low scores in the absence 
of discrimination In undertaking experiments on form discrimination in cliim- 
panzees and two-year-old children, reported elsewhere in this issue (1, 2), 
the writer determined to use orders of alternating stimuli m which the most 
probable chance score would be 50% correct 
All possible presentation series for 10 trials were examined There are 
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1024 possible combinations of rights and lefts in senes of 10 Only those 
were chosen which met the following five criteiia’ 

1 Each series must contain five rights and five lefts 

2 No senes could have more than three tights or thiee lefts in succession. 

3 At least two rights and two lefts must appear in both the first and 
last halves of each series 

4 Each series must contain only five reversals from right to left or from 
left to right 

5 The senes must offer a chance scoie of 50% correct from either simple 
or double alternation of lesponsc 

The first thiee of these criteria were intended to give well-balanced series 
in which the formation of position habits would not be encouraged greatly. 
The fourth entenon was used liecaiise of the possibility of diffeiential cues 
m the change of stimuli from side to aide m some trials and not in others 
With 5 reversals in each senes of 10 responses, the stimuli would be actually- 
changed half the time, and altered but not changed the other half of the 
time. The fifth criterion was chosen to minimiie the aubject’s opportunity 
of making more than 50% correct responses thiough habits of alternation 
which are relatively common in subjects in visual discrimination etpen- 
menta. The 44 senes which met these five criteria are as follows 


1 

R R 

R 

L 

L 

R L R 

L L 

2 

R R 

R 

L 

L 

RLE 

R L 

3 

R R 

L 

R 

L 

R R L 

L L 

4 

R R 

L 

R 

L 

L R R 

L L 

5 

R R 

L 

R 

L 

L L R 

R L 

6 

R R 

L 

L 

R 

R L R 

L L 

7. 

R R 

L 

L 

R 

R L L 

R L 

g 

R R 

L 

L 

R 

L R R 

L L 

9 

R R 

L 

L 

R 

L L R 

R L 

10 

R R 

L 

L 

L 

R R L 

R L 

11 

R R 

L 

L 

L 

R L R 

R L 

12 

R L 

R 

R 

L 

R R L 

L L 

13 

R L 

R 

R 

L 

L R R 

L L 

14 

R L 

R 

R 

L 

L L R 

R L 

IS. 

R L 

R 

L 

L 

R R R 

L L 

16 

R L 

L 

R 

R 

R L R 

L L 

17 

R L 

L 

R 

R 

R L L 

R L 

Ig 

R L 

L 

R 

R 

L R R 

L L 

19 

R L 

L 

R 

R 

L L R 

R L 

20 

R L 

L 

R 

L 

R R R 

L L 

21 

R L 

L 

R 

L 

L R R 

R L 

22 

R L 

L 

L 

R 

R L R 

R L 

23 

L R 

R 

R 

L 

L R L 

L R 
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24. LRRLRRLLLR 
25 LRRLRLLLRR 
26. LRRLLRRLLR 

27 LRRLLRLLRR 

28 LRRLLLRRLR 

29 LRRLLLRLRR 

30 LRLRRLLLRR 

31 LRLLRRRLLR 

32 LRLLRRLLRR 

33 LRLLRLLRRR 
34- llrrrlrllr 

35 LLRRRLLRLR 

36 LLRRLRRLLR 

37. LLRRLRLLRR 

38. LLRRLLRRLR 

39 LLRRLLRLRR 

40 llrlrrrllr 

41 LLRLRRLLRR 
+2 LLRLRLLRRR 

43 LLLRRLRRLR 

44 LLLRRLRLRR 

These series may be combined with ease to make longer senes In mak¬ 
ing such eombinationa it is oceesaary to exercise care in connection with only 
the second and fourth criteria given above. The other three criteria are 
not affected by combining series If the fourth criterion were applied to a 
senes 20 trials in length, it would allow only 10 reversals When applied 
to the combination of series, this means that acnes ending with R may be 
followed only by series beginning with R Ukewlse, only senes beginning 
with L may follow series ending with L With this fact in mind, the appli¬ 
cation of the second critenon, which prohibits more then three lights or 
three lefts in succession, makes possible 638 different aencs 20 trials in 
length All of these will give a most probable chance score of 50% correct 
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THE FUNCTIONS OF REFLEXES IN THE BEHAVIOR 
DEVELOPMENT OF INFANTS 

Mvrtll B. McGraw 

The ultimate objective of all psychology is to furthci an understanding of 
human behavior, complex human behavior, as it is known in present-day 
society Early psychology followed the lead of more established sciences in 
attempting to determine the simplest elements and to construct concepts of 
behavior as it aggregated and became more complex. The simplest types 
of behavior were called reflexes and elementary textbooks in psychology cus¬ 
tomarily contained a list of these simple reflexes, another list of slightly more 
complicated responses, called "instincts” and, upon these inherited, relatively 
unmodifiable, traits acquired characteristics presumably developed, The 
identifying characteristics of a leflex as given in some of the more common 
textbooks are (a) that they are simple stimuius-response units, {b) that 
they involve a direct route through the nervous system, (r) they arc very 
prompt m their reaction, spcciflc, and predictable, [d) they have little or 
no inhibitive or modifiable cliaractcristics and they usually persist through¬ 
out life (+) Woodworth (II) says, “They are quick, definite, given to 
specific response, involuntary, and often unconscious, permanent and inher¬ 
ent within the organism, they aie unlearned and always ready for action'’ 
Dashicll (3), discussing the same subject, says, “The elementary action unit 
into which all behavior can be broken down is that sensorimotor function 
called a leflcx action—or better reflex leaction the name hints at the 

simplicity and the promptness with which this kind of response follows 
upon stimulation, [however], the majority of reflexes are to some degree 
compound; several sensory impulses combine to produce the reaction, which 
may itself be multiple, rind thus several different arcs work in cooperation ” 

These definitions me takes from three widely used textbooks m intro¬ 
ductory courses of psychology They all stress the simplicity, the specificity, 
and the piomptneaa of the reflex action, and they all at least imply that an 
understanding of out complex behavior has its beginning in an understand¬ 
ing of these more elementary reactions Dashiel] makes a point of this when 
lie says, “What is found tiue of the simple units we may expect to find hold¬ 
ing true of latgcr action units as well, and by becoming familiar with the 
principles as they levcril themselves on a simpler plane wc should be able 
the more leadily to recognize then operation in a man’s behavior, however 
complex 01 however subtle . • the diffcience is only a difference of degree 
and in the present chapter we are bearing in mind only the scientific rule of 
explaining the complex in terms of the simple” (3) 

This old reliable scientific piinciple has, however, in the past few years 
received considerable challenge and there is a giowmg tendency, particulaily 
in the biological sciences, to talk in terms of “organismal” reactions rather 
than elemental Ritter and Bailey (9), discussing the present assimilation 
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of tlie idea of unification in all fields of scientific endeavor, say "In the 
natural sciences the idea has become established on numerous masses of 
objective reality highly diverse in chaiacter and remote from one another 
The most definite outgrowth of the conception as applied to man is found 
in the extent to which present-day clinical medicine and educational theory 
are recognizing the impoitancc of the ‘whole man' and ‘the whole child”' 
In the field of psychology particularly the Gestalt school has done much to 
further the idea of “wholeness,” especially with respect to the natuie of 
pciception, and Koffka (6), writing on the natnre of reflexes and instincts, 
says "If, by emphasizing the common charactciistics of both types of be¬ 
havior we can now close the gap which previously seemed so wide between 
the instincts and the reflexes, this does not signify a return to the point of 
view that instincts are chained reflexes. On the contrary we have reversed 
the procedure, for it is no longer the reflexive mechanism which is the 
fundamental fact of behavior, but the characteristics of ‘closure’ as they 
appear most clearly m the instinctive activities” Coghill (2), after intensive 
study of the neuro-functional development of the Amblystoma, has evolved 
a thesis of uidtvidnation, or a progiessive restriction of zones of adequate 
stimulation and response out of a total otganismal integrated reaction- 
pattern Referring to the elementary characteristic of the reflex, he contends 
that ‘‘If there is such a thing as ‘unit-reaction’ in nervous function it is the 
total pattern, and the development of specific nervous function, such as re¬ 
flexes of different grades, is an analytic process not n synthetic one In so 
far as the development of behavior is known in vertebiates, all reflexes 
emerge as partial or local patterns within an expanding oi growing total 
pattern that noimnlly is from the beginning perfectly integrated They be¬ 
come partial or local only overtly.” Lashley (7), who has approached the 
problem of behavioi through studies of cerebral localization, unequivocally 
disclaims the usefulness of the reflex theory as a key to understanding 
human conduct. He states. “In the study of ceiebral functions we seem to 
have reached a point where the reflex theory is no longer profitable either 
for the formulation of problems or for an understanding of the phenomena 
of integration. And if it is not serviceable here, it can scarcely be of 
greater value for an understanding of the phenomena of behavior 
I believe that there is ample evidence to show that the units of ceiebral 
function are not single ccactions, ot conditioned reflexes as we have used 
the term in America The nervous unit of organization in behavior is 

not the reflex arc, but the mechanism, whatever be its nature, by which a 
reaction to a ratio of excitation is brought about” 

These quotations represent controversial points of view as to the undei- 
lying principles involved lo. the mechanism and the development of be¬ 
havior The bulk of the expenniental evidence supporting these conten¬ 
tions has been In the field of animal p^chology, though recent studies in 
infant behavior have essayed to interpret their findings in terms of these 



SHORT ARTICLES AND NOTES 


211 


general principles. The early studies of infant behavior ^vere limited largely 
to studies of reflex activities, and, since it was knoivn that the cortex of 
the newborn infant was in a targe measure untnedullated and, presumably, 
non-functioning, this seemed logical But the relationship of these reflex 
reactions to maturation and learning has been given little scientific consid¬ 
eration. In general, most child psychologists and educators have adhered to 
the chain-rcflcx theory of development They have assumed that infants 
are born with certain specific reflexes and, by a process of conditioning, 
complex human behavior is fashioned, Wataon’s early work on the primary 
behavior equipment of newborn infants and its development by a process 
of conditioning is familiar to all students of psychology The bulk of the 
experimental studies of infants has followed tlm general principle, viz., 
that beliavior develops fiom relatively simple reflex-patterns to complex 
integrated wholes Some more recent wiiters have taken the stand that 
there ore very few specific reactions to definite stimuli in the behavior 
repertoire of the newboin infant Pratt, Nelson, and Sun (8) contend that: 
“The infant at birth represents an organism in which differentiation has 
proceeded to the point where there are many effectors and many receptors. 
Its behavior, however, is generalized That is, stimulation of almost any 
group of receptors by almost any kind of stimulus will lead to a response 
in almost any part of the organism The reaction tends, however, to man¬ 
ifest itself most strongly in that part of the organism which is stimulated, 
and from there spreads out with decreasing frequency and intensity to other 
segments of the body This does not mean that the activity within any 
given segment is well coordinated . . The newboin infant is equipped 
with quite a number of reflexes, but the degree of their specificity and then 
significance seem to have been unduly ex ag gerated” Shirley (10), basing 
her conclusions on an intensive study of 25 infants over a period of two 
years, endorses Cogliill's theory of individuation She remarks that, m 
the human infant at birth, “Individuation of some leflexes has already 
occurred Nevertheless, the sudden appearance of integrated locomotor 
skills that the babies appaicntly had ncvei practiced is in accordance with 
the development of locomotion in amblystoma The law of integration first 
and individuation into reflexes later probably applies to babies as well as 
to lowei vertebrates Ceitainly it is impossible, even by prolonged and 
careful observation, to see the building up of locomotion from reflexes” 
These quotations aie taken from two recent publications concerning infant 
behavior and they indicate a trend of child psychologists to renounce the 
cliain-reflex theory of the development of behavior 
There is in the behavioi development of the infant evidence supporting 
both of these theoiies Certainly, the early prancing or walking movement 
of the newborn infant is a localized segmental reflex functioning at birth 
Irrespective of the theories conceining the process of behavior development, 
it IS certainly safe to assume that those behavior pattc'^ns which manifest 
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themselves soon after buth are mnnte in character and they probably have 
a definite ascertainable relationship to the course of development It matters 
Intle whether the genetic development o-f human conduct is an aggregation of 
connections or a process of individuation, the pcininry problems confronting 
the infant psychologist are (1) the determination of both specific and 
general reactions of newborn infants, and (2) the interpretation of the 
relationship between these early infantile reaction patterns and subsequent 
behavior development 

The behavior repertoire of the newborn infant embiacea two large divi¬ 
sions (fl) those activities whidi are generaiized body action, non-specific, 
and, so far as determinable, are not actuated by external stimuli, commonly 
called "spontaneous activUiea”, and (i) those reactiotia which are definitely 
m response to specific external stimulation These reactions, although sub¬ 
ject to more or less individual variation, are nevertheless made in response 
to, and can be interpreted m terms of, definitely accountable stimuli. There 
are unquestionably in the behavior reactions of the newborn infant patterns 
of response which are specific, and some which are both specific and local¬ 
ized. That is, some specific reactions of newborn infants involve a total 
body pattern, others are more or less localized to specific members or muscle 
groups For example, the Moro reflex is a total body pattern which may be 
elicited by any number of stimuli, but it is, notwithstanding, a definite 
reaction pattern A repetUton of the same stimulus elicits essentially the 
same type of reaction pattern Reactions to a loud sound, postural adjust¬ 
ments to changes in the plane of the long axis of the body, etc, constitute 
total body responses On the other hand, blinking to a tap on the face, 
tendon and certain cutaneous reflexes are examples of reactions which are 
relatively localized to limited muscle groups 

In previous studies of infant development little consideration has been 
given to the relationship of these early reflex responses and subsequent be¬ 
havior development except in a few isolated cases such ns the alleged path¬ 
ological significance of the persistent "Babmski” or the late appearance of 
the Moro. The studies of infant development have tended rather toward 
the establishment of norms of behavior. Infants are rated in terms of 
the chronological age at which they attain a certain postural reaction, say 
sitting or standing, without due credit being given to the process by which 
that ability was attained Considerable developmental significance has al¬ 
ways been attached to the age at which an infant aits, stands, and walks; 
and in recent years it has been acclaimed by several writers that accelera¬ 
tion In these traits is suggestive of superior endowment Gesell (5) says 
"The growth characteristic of the infant must prefigure in some aacertainablc 
manner the growth characteristics of maturer years and even behavior traits 
of those years" During the past decade measures of these "growth char¬ 
acteristics" have sprung into considerable vogue in the form of scales of 
standardized teats Most of these scales of measurement for infant develop- 
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ment include such items as “holding the head erect in a prone position," 
"aitting with support," ‘‘siUmg alone," "standing with support,” ‘‘standing 
alone," etc, and are considered to be of developmental importance It is 
now well established that many infants only a few hours old, when in a 
prone or sitting position, will hold the head erect for a few moments; many 
will momentarily sit with support, stand with support, and take walking or 
pranang steps If an infant 10 hours old wUI support his body weight when 
held by the lingers or at the axillae, what can be the developmental signiB- 
cance in rating an infant 10 months old who does the same thing? It is 
admitted that the way the infant 10 months old stands with support is very 
different from the way the infant 10 hours old stands with support, and it 
is the business of the infant psychologist to bring these distinctions into relief 
so that they may be recognized and their significance understood by the 
less experienced worker 

Neurologically, the difference in the postural responses of the neonate and 
those of the older Infant are probably well defined; the postural responses 
of the neonate are undoubtedly controlled at a lower, probably segmental 
level, vrhile those of the oklet rafant ate corttcally controlled, at least m part 

A study of the reflex behavior of 125 newborn infants by Chaney and Mc- 
Graw (1) indicates that specificity of response to many different stimuli has 
developed at the time an infant is boro. Some reactions are more specific 
than others. The grasping and Moro reflexes are deBnlteiy determined 
behavior patterns functioning with a high degree of specificity ar birth 

Since these reactions occur soon or immediately after birth, they are pre¬ 
sumably unlearned and reflexive in quality These early reflex re¬ 
sponses, whether localized and specific or total-body reaction patterns, 
are, it would seem, precursors of, and in some definite way related to, the 
controlled muscular development of the growing infant For example, the 
grasping reflex is a precursor of prehension, the Moro of reaching, primary 
sitting, standing, and prancing postural responses are forerunners of the 
assumption of an erect posture and ambulation. A chaiactenstic digital 
posture of the neonates when the Angers are in extension is a flexion of the 
distal phalanx of the index finger, a flexion and adduction of the distal 
phalanx of the thumb, and complete extension of the little finger This 
would seem to be a prccutsor of the prehensile use of the index finger and 
thumb Whether these early tcactions disappear and cease functioning 
when cortical control emerges or whether they become an integral part of the 
cortical reaction is a matter for future investigation In any event, the pro¬ 
cess of development from these primary reflex responses to definite muscular 
control is very gradual and transitorial phases are evident 

Outstanding phases through which a course of development passes from 
reflex to muscular control appears to he as follows 

1 Passivity —that stage when the organism fails entirely to react to the 
stimulation 
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2 stage when the infant responds in a definite pattern to a 

particular stimulus but the response « of short duration and not under 
cortical dominance 

3. Dyssynergia —marked by an oaciUntlon of the responding organism— 
a lack of equilihrotory control in sustaining the developing pattern or revert¬ 
ing to a less mature reaction-pattern 

4 /n/iiJitioK—marked by an apparent inhibition of a reflex response. 

5. (7ojitrof—denoting muscular control in a given response 

6, Syiierffic inteffffihou —marked by the control of amagorustic responses 
so that functionally they are integrated 

These stages are well illustrated m the assumption of an erect posture 
At the time of birth some infanta are decidedly passive and show little 
resistance to the pull of gravity, others have already reached the 
reflex stage and momentarily support their body weight when given a little 
assistance. As the baby develops in control, marked dyssynergin is noted 
He gains control of the movements of his head and neck before he has con¬ 
trol of the trunk and lower exticmitics Finally, when he has developed 
sulRciedtly to stand alone momentarily, dyssynergia is less fre<jucnt, and thw 
development of standing has an inhibitive effect upon his “dropping" down 
to a sitting posture before he is able to sil Hctvn cautiously Thcie is, so 
to speak, an inhibition of an opposing function A little later he gams 
control of standing and sitting and the process of getting up and its nntng- 
omst, getting down, become integrated and under the complete control of 
the child 

So 1 C would seem that the true definition of a reflex is not a question of 
simplicity of responses or limited synaptic connections, nor is it a matter 
of noD-modifiabillty or localization or precision of the reaction pattein The 
term reflex should include all those reactions of the newborn having a 
characrerntic pattern of reartion lo known external stimuli, whether the 
reactions are total body patterns or localized and specific Then the ques¬ 
tion arises ns to the importance of tlie primary reflex patterns in the process 
of controlled muscular development 

Conclusion 

So fat as the behavior of the newborn and growing infant is concerned, 
there 15 evidence supporting antagonistic theories on the nature of neuro¬ 
muscular growth Both localized and total-body reaction patterns are pres¬ 
ent m the behavior of the newborn infant. These reaction patterns, al¬ 
though distinct in type of response, are subject to individual variability and 
modifiability So it would seem that the old psychological definition of a 
reflex is in line for revision, so as to include all those reactions of the new¬ 
born (whether localized or a total-body icsponse) having a discernible 
characteristic pattern Certainly these primary reflex responses of the new¬ 
born bear some ascertainable relationa to the contiolled muscular behavior 
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of ihe older infant, young child, and adult Juat what the nature of that 
relation may be is a matter for future investigation There is as yet no 
conclusive evidence aa to whether or not behavtoi metamorphoaia aa ob¬ 
served in the growing infant is a process of aggregating synaptic connections 
or a process of "individuation” or inliibition of accessory responses Cer¬ 
tainly, the change from reflex or subcoitical to coiitiolled oi cortical behavior 
m the infant is very gradual There is no evidence of a sudden sluft from 
one type of renction to another, hence no indication of a sudden matinalion 
of function Ab a matter of fact, the aspect of dyssynergia accompanying 
the emergence of any new postural lesponse m the developing infant is 
highly suggestive of tiial-and-eiioi learning Learning nnd maturation are 
not two distinct processes but arc two aspects of the same piocess To 
aUnbiitE behavior growth in infants more to one than the othei is, there¬ 
fore, uiiwaiianted Theie cornea a time, howevet, due to the ripening of 
nciual structuics when systematic practice of n given function will have 
greater effect upon improvement of peifoimance than it would at any other 
time. To attempt systematic practice of a particular function before the 
neural stuictures have obtained .i degree of matuiation is ineffectual The 
pciformance of a given function does not indicate that stiuctuial matuiation 
IS completed. To fail in the practice of a given function when the tune is 
ripe cuitails iinprovcment in not only the oven peifoimnnce but probably 
lessens future maturing of the particular striictuies involved 
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A CHILD’S ATTAINMENT OF THE SENTENCE 
Margaret Morse Nice 

In a former paper (6) I suggested the division of the course of speech 
development into four main stages, using as a criterion the average length 
of a sentence in a representative scries of sentences. They were in brief 
single words', early sentences, averaging more than one word and less than 
three, short sentences, ranging from 35 to 4.5 words, a transition stage, 
and the complete, or hMti-esiabbshed sentence, aveiaging 6 5 to 7 S words 
The short-sentence stage la reached simultaneously with the “stable ratio" 
of parts of speech comprising the vocabulary, le, when verbs have increased 
to 20 to 24^ and nouns fallen to 50 to 60% of the total words The es¬ 
tablished sentence is attained at approximately the same time as the mastery 
of inflections. 

In order to test this matter more thoroughly I recorded conversations of 
my youngest daughter, T, each month with two exceptions from the age of 
16 to 43 months, 6 of these samples ranged from 10 minutes to half an hour 
in length, while the other 20 lasted for an hour each A complete record 
was kept of her vocabulary from the first words at 14 months to the age of 
31 months; her vocabulary was again collected at the age of 3 years. 

In this paper the sentence stage as revealed in the conversations will 
first be examined; next, some peculiarities of this child’s language develop¬ 
ment will be discussed, and, finaliy, the appearance of the chief forms of the 
sentence will be summarized. 

On the whole, this child has enjoyed excellent health She took her first 
step two weeks after her first birthday, while right-handedness was definitely 
established at 14 months. Her associates were chiefly her parents and 
sisters, the youngest of whom was 5 years older than she. 

Sentence Stages aiid the Conversations 

It will be noted that the total number of words utteied during an hour 
increased greatly, although not entirely consistently, the child's volubility 
varying partly according to her own activity, partly according to hei health. 
The phenomenal number of 1417 words at 38 months were given while 
seated beside me drawing pictures and telling stories about them, while the 
drop in loquacity at 25 months reflected lessened energy after an illness 
The average number of times each word was used ranged from 20 at 22 
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months to 10 at 27 to 29 months, 6 at 30 and 31 months, and 4 2 at 42 months 
The small vocabulary and a vast amount of lepctition are evident in the 
early conversations, while the large vocabulary and almost complete disap- 
pcaiance of repetition are clear in the last one 
Swff/e f/ords This stage extended from hei first word “baba” at 14 
months to the first sentence "Dadda car" at 19 months, but it was not for 
another 6 weeks that she employed even two-word sentences at all freely 
She had 25 words in her vocabulary when she fiist combined two and 31 
woids when she was fairly launched in the ea^Jy^5e^tence stage 
Early Sentences This stage was rather prolonged—10 months—due to the 
fact thnt her peiiod of inhibited speech lasted abnormally long In the 
conversations sentence length progressed from an average of 12 to 2 7 
words (with babble included), while incomplete sentences at first nccounted 
for 100% of the total and gradually decieased to 89% The ratio of 
nouns to verbs m her vocabulaty of 185 words at 29 months was 68.12, in 
that of 318 words nt 30 months it was 58*19 
Short Sentences. There is a sudden change between the 30- and 31-month 
rccoids when sentence length increased from 2 7 to 3 4 woids At the same 
time the vocabulary reached 506 woids (proper nouns being omitted from 
this and the three-year vocabulary), the stable ratio was attained (nouns 
59%, verbs 20%), and the peicentage of incomplete sentences dioppcd to 63 
The 30th month marked the end of her period of inhibition and she learned 
words with a rush, averaging 48 new words per day this month and 6 3 
the next. At this time—the 3Qth. month—she achieved her first conjunction— 
and—, her first pronoun—me —, soon acquiring three more| inci eased her 
prepositions from 2 to 5 and the next month, to 15, and used her first “where" 
and "what" and her first compound sentence. The next month showed a 
marked drop m the percentage of incomplete sentences in the conversation— 
to 49 3, this was la rgely due to the common use of the first personal pronoun 
which had been but seldom employed during the previous month 
Further progress during this stage was slow The first complex sentence 
appeared in the 33rd month and personal pronouns were added to 
the total of 14 At three years she had attained a vocabulary of 780 words, 
her sentence length averaged 43 words, one-half of the sentences in the 
sample were incomplete, and only 2% were compound and complex At 
this time, only the barest beginning had been made in the inflection of veibs 
Transition Slaffe At 37 months the average sentence length in the 
conversation had increased to 4i8 words, the percentage of complex and com¬ 
pound sentences had more than doubled over the previous month, reaching 
4.3, while the percentage of incomplete sentences made a sudden drop from 
SO to 37%, staying at about this level for three months The next 
month the sentence length reached 5 7 words and here it remained for five 
months Compound and complex sentences increased to 9 7% at 38 months 
and finally reached a maximum of 28% at 42 months The initiation of this 
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stage depended on the general adoption of the copula which had been 
almost entirely absent before this. The chief advance duiing this stage lay 
m the mastery of inilections It -was a surprise to find the ttansltion pciiod 
so prolonged, perhaps this is not typical. 

Established Sentence This was attained in the 43rd month with a sen¬ 
tence length of 6 5 words in a senes of SO sentences If we calculate that she 
added words at the same rate as she had fiom 31 to 36 months, le, L8 a 
day, her vocabulary at this age would have contained lOSS words 

Comparison v)ith Other Authors In Smith’s (7) extensive Investigation 
of sentence development in preschool children the carlv-sentence and short- 
sentence stages arc present and perhaps the trnniition stage, but not the 
established sentence according to my definition, since the average length 
never exceeds 5 8 words, while the average for 16 five-year-old children was 
only 4.6 woids The hour conversations of tliese children were also vciy 
much smaller than with iny daughter, averaging 78 words for the two-year- 
old childien, 233 for the three-yeai, and 400 for the foui- .nnd five-year-olds 
That the situation of these picsehool and day-nursery children is n very 
dlfleicnt one fiom that of a child at home with her parents evident 
both from my results and those of otbei investig'itors. In alNdoy conversa¬ 
tions, the Brandenbuigs’ (2) foui-ye.ar-old daughter used from 92S to 
149S words per houi, while my daughter R (4) at the same age used from 
464 to 1333 The avcingc sentence length of the Bi andenburgs* child was 

6 6 woids at three years, 7 5 at four, of Kirkpatrick’s (3) daughter at four 

7 words in 160 sentences, and of Boyd’s (1) daughter in 12S0 sentences 
6 4, 6 9, and 7 S at three, foui, and five years, respectively 

Period of ImtiniTro Spccch Dlvblopment 

This baby started on a normal path of speech development, but soon 
became side-tracked with her own babble and did not return to n more 
typical couLse until she was two and a half years old. 

Cliaiacter of the Earliest Words The earliest words appeared first in 
her spontaneous bubble, they normally developed into real words through 
repetition by her associates. This was irue notably of ''mamma," "dndda,” 
and "baba ’’ A few expressions, however, became words for her entirely 
through her own constant use of them, never having been adopted by us 
All the first words are used emotionally, not intellectually, with no con¬ 
ception of the real nature of language, le, that one word means one thing, 
"Gadda"—-an expression of interest and admiration—became a stumbling 
block for this child by developing into a universal woid and obviating the 
necessity of the apphcntion of different words to different objects Prom 
the age of 14 to 27 moriths T giadually acquired a hundred words in her 
vocabulary, but many common, important terms were lacking, such as 
milk, bread, butter, water (for drinking), bunny, flower, bird, the names 
of three of her sisters, etc Apparently “gadda" was so reinforced bv 
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tablt in regard to these everyday oliiects that she conld not or •would not 
attempt their real names The names of new objects that were conditioned 
in some pleasant or startling way and that were also easy of pronuncia¬ 
tion were the only ones learned during this period 

There were many tunes that we could not undcistand what she wished 
to say to US and this would annoy her Owf third daughter, R (see 5), was 
much more inhibited in her speech development than was T, using only 48 
words at the age of three and being equally unwilling to say anything for 
the above list of rmporlanf words, but wtf had little tioubie in understand¬ 
ing her until the age of 38 months when she began to tell stones I believe 
the reason was that R, although in general her language was much further 
from English than T's, had no universal word, depending on gesture to 
make us comprehend her meaning, wheieaa T confidently expected us to 
know which of the countless possible “gaddas” she had m mind 

nibble Most little children say nothing when they cannot say 
something approximating the term they wish, but T was dilferent for her 
talk was full of fill-tns, some of which gradually evolved into fairly definite 
meanings, but most of it being ephemeral chatter la her conversations 
babble amounted to 76% of hei talk at 16 months, 40% at 20 months, 19 and 
22% 3t 24 and 25 months. 7% at 26, and 6% at 27, having entirely dis¬ 
appeared at 2S months In the samples from 21 to 27 months, babble is 
included in calculating the average sentence length, since it formed an 
integral part of her conversation 

When she was two years old we recorded her all-day conversation, 
which totaled 4005 words, of which 20% was babble There were 63 
different words, and 47 different babble expressions, some very similar, 
others totally different 

Her Ori^itial ff'ords. The most interesting of her original expressions 
will be briefly considered 

"Gadda”—originally appearing as “ga” In her 16th month and used in 
connection with objects either desired or admiied—gradually grew to be 
the rnost important word in her vocabulaiy, being applied to all things for 
which she did not say the name, the moat familiar as well as new, unknown 
ones In her 2Ist month she first combined an adjective with it, saying 
"Poo’ gadda" in regard to a Sower that was injured and also when one 
of her small girl cousins cried For the next three months it was the most 
used word in the conversations, appearing 110 times in the sample at 22 
months, the next most common expression—“ran away’'—occurring less than 
half as often, 48 times. It kept Its importance until the great change in 
her speech in the 30th and Slst months In the former she learned "ding” 
for thing and soon “gadda” was used only for unknown objects or decidedly 
difficult words "B’oom” (bloom) and the name of one siatec were said In 
the 30th month, bunny, rabbit, bird, and her other sisters’ names achieved 
in the 3Ut 
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“Num’—peihaps fln imitation of the sound of eating—appeared in the 
21st month as an expression for food and occasionally for drink It soon 
came to mean a veib to cat, the dining-room table, nil manner of dishes, 
mouths of people and animals, and buds’ bills “Gadda num’' usually 
meant any food that she wanted, but sometimes signified that a rabbit, 
squirrel, or bird was eating "Num in a car" was her expression for a 
picnic "Daddy, num” was used when calling hei father to dinner or 
asking him to serve her “Poo’ num" meant that the table was not set, 
or again that a cup was broken "Num ran away” was said when she 
saw the table cleared after a meal "Num” flourished for ten months, in her 
2211(1- and 26th-inonth conversations it was the thud most common word, at 
25 months, the second The proper words began to appear in the 29lh month* 
butter, cup, picnic, in the 30tli, drink, milk, eat; in the 31st, bread, table, 
sugar, breakfast, dinner, in the 32nd, food "Num” had practically dis¬ 
appeared by the end of the 3l8t month and was noted but once in the 32nd, 
being used in legard to a cereal for which perhaps she did not know the 
name 

"Ge” appeared in her 20th month in connection vritli huckleberries; its 
origin IS a mystery It was used for all sorts of berries and also plums, 
grapes, and peas until her 31st month when she said berry. 

"Nu hu nu” meant nothing, being used from the 22nd to 32nd month. 
"Go” meant reading matter Prom her 18th month she had been in the 
habit of "reading” from books with miscellaneous babble, from the 25th 
to the 28tli month this had become stereotyped into "ah-go-whan,” and 
finally in her 29th month she shouted "Go, go" as her sister was carrying 
off a booklet she wanted, "Go way” meant that she wished me to put 
away a newspaper, again, she pointed to a word printed in large letters 
and said “Go.” She did not use go in our sense until after her 32Dd month 
This peculiar “go” disappeared rather shortly 
"Co" for cold came to mean outdoors, blankets, and sweaters 
"Nh"’ (first used in the 2l8t month) foi nap meant asleep—"ba a na” for 
fast asleep—and also beds “Poo' na’," she would say m regaid to an 
unmade bed. Cot and bed appeared in the 30th and 31st months respectively 
“I3a”’ meant all water except for drinking purposes On seeing two 
bald-pates in the Canadian River, she shouted “Ow* we a ba,’” le, "Owla 
(she would not say ducks) take a bath.” 

Effect of Sickness A seiious illness during her 2Sth and 26th months 
reduced this child’s speech to a minimum In fact, during the latter month 
her total vocabulary decreased two words. While she was sick, her speech 
was almost entirely utilitarian It was concerned first with getting whac 
she wanted "Mamma, n.i*” when she wished to be held, rarely "Num” 
for food or water, "Gadda” when ahe wanted the Victrola played Sec¬ 
ondly, It was used to ward off evils "Bad num” was her reaction to all 
medicines, “May” the response to all activities of which she disapproved, 
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"Way, manna" nnd "Way, num" when she wanted a toy cat or water 
taken away, and annply "Way" for all medicines Finally, there was a 
very little interest m her suiroundings chiefly in connection wUh the puppy. 
"Ball mim.” "Bah ran ftway” “Nu hu bah" (thcie dog) 

This expciience was a striking indication that most of a child’s speech 
activities aie an cxpicssion of siiipliis energy 

Period of Rapid Speech Dbvswpmest 

In her 29th month the httlc girl became less unwilling to tiy new woids, 
for she added 52 new terms ro her vocabulary, but the common, everyday 
objects were still "gadda” and "nuin” During the ne\t month her inhibi¬ 
tion was overcome in legaid to the mnjoiity of simple, important words 
that she lieatd, and the next month all of the old stumbling blocks had been 
mastered Fioin tefusing *•> t'y anything, she became iiltra-imitativc, even 
exhibiting echolalin (repetition of woids spoken to bet), something none 
of liei sisteia had done This phase pcisisted for some time, being still 
present to a small degicc in her 36tb month 
After hei great spine m the 30th and 31st months, she settled down to a 
noiina), leisiiiely rate of speech development, adding new words for the 
nevt five months at an avciage rate of IS word^ a day 
At 35 months she began adding r foi the plural of nouns, nnd A month 
and a half latei used her fiist po3^e8<iivc nouns, masteiing their technique 
in about two weeks Soon after this she staitcd asking the meaning of 
wolds “What ‘evening’ mean?’’ "What ‘no’ mean?" "What ‘that’s all’ 
mean?’* 

The masteiy of inflections took place from the age of three to three nnd 
a half At 32 months her only way of showing the future was with the 
piesent participle "My goin’ deep (sleep) " At 34 months she occasionally 
indicated the past in the following manner “My be bad long ago" The 
next month she sometimes employed ujcd to in the same way In the 3tth 
month she rarely said did, but as n rule the pieacnt stood foi nil tenses 
One device for indicating the past w.i3 "Aftei me eat beakiist, hab a 
marshmallow'’ She now began to use singular verbs to a small extent 
"I goin’ ask Daddy what dat means He knows" The future with lotll 
first appeared at this time, but was i>ot fully established until several months 
later The past was occasionally used at 39 months but not thoroughly 
inasteied until the 42nd month 

DirFEREKr Forms op the Sentence 

Qiicstioiit The first questions wcie as to the wheieabouts of things 
At 18 months T evidently asked foi her father after hia departure on a 
journey by "Dadda?” Such single-word questions were laiely used for 
a year, the first wheie appealing at 30 months 
The names of things weie occasionally asked fiom 24 to 31 months by 
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pointing to the objects and a questiouing “Mamina, gatlda?" If'hnl first 
appeared at 31 months 

JVlial for was first heard at $8 months, why and how nt 40 months, and 
<wfic» at 43 months 

Thcie was much trouble m mastering the form of tlie question, from 
42 to 52 months most of her inquiries being worded like declarative sen¬ 
tences, only the intonation differing It was not until she was five and a 
half years old that this difficulty was entirely overcome 

In her conversations the first questions appear at 25 months, when they 
make up 3% of the sentences After this there is nn increase, reaching a 
maximum of 23% at 34 months, latei sometimes dropping to 2 or 3%, but 
rising again to 11% nt 39 and 42 months and 18% at 43 months. 

Negative Sentences Negation was fiist expressed in the 20th month by 
‘•na” toi no, the next month by "may,” which seived foi no until the 26th 
month Duling her 24th month she used the very same words for ihete is 
and thcie isn’t, “Nu hu moo" meaning first "Thcie is no moon'' and later 
“Theie is the moon”—the only distinction being in the manner of saying, 
wistful in the fiist case, triumphant in the second Not was learned In the 
29th month, but not always used, for the omission of any negative was a 
common piactice fiom the 33rd to 38th month, an extra emphasis on the 
veib taking the place of not, as "If'attl Mamma ran away” From 40 to 46 
months she ovei-coinpensated by consistently using tiouble negatives, but 
.ifler that had no mote trouble with these sentences 

Up to the middle of hei 29th month her no was volitional entiiely, but 
two weeks lalci she was using the intellectual »o 

Affirmation was shown at two years by saying “gadda,” and dining the 
next two months by a little high-pitched laugh Latei she usually repented 
the last pait of the question, and this method lasted till some time aftei she 
was thiec, although at 36 months she sometimes said “yes.” 

Compound and Complex Sentences The fiist compound sentence appeared 
11 months after the fiist simple sentence, the fiist complex one month after 
the first compound. The first relative pronoun, nuhat, was heard in her 
36tli month, !iet second, who, at 52 months, but was little used, nuhat being 
hci standby, despite repeated corrections, until the age of 63 months 
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A NOTE ON A CHILD’S DREAM 
R^YMOND R WlLVOOCllBY 

In view of the continuing misinfoimation as to the suliject matter of 
psychoannlysis [the recent speculations of Jastiow (1) being at the moment 
in mind], I take the opportunity to svibimt a specific item drawn from the 
factual realm instead of from the library, as is customary The item is not 
intended to be a random sample, it is presented because it icpresentative 
in the sense of being unusually clear, unitary, and free from eirois of 
technique in so far as I am aware. 

The subject ia a boy, chronological age 3.9, IQ estimated at l+0zt20, the 
middle child of three in an American family of marked educational and 
alight economic superiority, history without particular interest The event 
occurred at about 5 A M , and is reported as nearly as possible in the words 
actually used (recalled about seven houis later) > 

“Daddy—come here." (Note of marked anxiety, close to tears, m the 
voice) “I had on awful dream” 

(Analyst’s [“Daddy’s”] mental processes and reactions, and analytic 
comment. Anxic^ is wholly genuine, and at this age, when the ‘ego’ 
18 weak and has a good many strains to bear, it is best to modify as 
many of these as possible, furtlier, training m the mastering of anxiety 
by facing it consciously is probably desirable. Go to him and stand 
beside his bed, hold his hand In technical teiminology, this corresponds 
to cultivating the positive transference, though by definition there can 
be no transference proper in a young child, less technically, it is 
simply establishing rapport and confidence, so that the necessary facing 
of the original anxiety will not be inhibited by secondary anxiety 
generated by the analyst,) 

“Tell me?” 

(The conditions are thus made optimum—he is free to do whatever 
he wishes, but knows that any disclosures he may wish to make will 
be sympathetically received The opposite [‘suppression’] would be 
to drive back the disclosures by generating additional anxiety, through 
ridicule or severity. [“That’s enough of this nonsense, etc.”] The 
whole illustrates the analytical commonplace that the analyst should 
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remain as nearly paisive, friendly, encouraging, and neutral as 
possible ) 

“An ice team horsie bited me on my nose and putted his foot heic [um¬ 
bilicus], and it hurted awful much.” 

(The expciienced and Informed analyst haa seen so much of fantasies 
and dreams of animals in a menacing role, and of cutting and biting, 
especially of noses, eyes, fingeta, and—most importantly—penes, that it 
IS not perhaps surprising that he succumbs (o the universal human tend¬ 
ency to think of these phenomena as a standard group and to expect 
them to appear again in the same circumstances in which they appeared 
before, thus we arrive at that much ridiculed concept the "castration 
complex" The analyst, however, docs not proceed by announcing tins 
to the patient, unless the case is desperate and nothing else will produce 
any effect in the time he has at his disposal; to do so would be to run 
the grave risk of sacriffeing his transference by any one of two or three 
routes An analyse who attempts to teach a system of psychology to 
hit patient ns a part of the analysis is of veiy doubtful competence 
The conect—that is, the fruitful and therapeutic—move is to hold 
the hypothesis to which experience inclines one in suspension and m- 
vcstigate the paitictilar phenomena now in process) 

"I wonder why?” 

(The analyst does not suggest, m the crude sense [he does suggest, 
constantly, that there is something to look for and that U would help 
to look for tt] , he inquires ) 

“Because I tried to get some ice when the ice team slopped” 

(A specific hypothesis of con8idcr.ible probability has emerged The 
fundamental conflict arousing the anxiety » the classic hostility against 
the father and fear of reprisals ("Oedipus”], the specihc occasion re¬ 
activating It is the desire to have the ice in the face of a parental 
prohibition, the horse [symbol of that part of the father which is purely 
fearsome] lakes rcpiisal measures in the classic form The analyst 
tests as much of this as is practicable ) 

"Were you supposed not to have the ice?” 

"Yes—it's naughty, Ronald [a friend] got some, and his mother spanked 
him " 

(The spontaneous addition of similar material is definitely confirnnatory 
of the interpretation The test having yielded positive results so far 
as It was applicable, the analyst now feels justified m disregarding the 
manifest Content of the dream and dealing with the Intent content, this 
is of course a leap in the dark, and errors are likely in estimating the 
point at which the evidence has become strong enough to warrant it 
The attitude should still remain tentative, in order to retrieve the 
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situation if It turns out that an error has been made, any injection 
of theory mto the actual content of the interpretations would of course 
make this impossible) 

"You know, there’s nothing naughty about just having the ice, ice is 
good, if It’s clean But sometimes big blocks of ice slip and fall down and 
hurt little boys when they climb on ice carts, and that’s why we don’t like 
to have you do It” 

(If the interpretation is wrong, it is so phrased as to be approximately 
harmless, the worst it can do will be to function as an irrelevant in¬ 
jection into the mam business of talking about the dream But if it is 
correct, it will opeiate to raise this incipient, inational, "super-ego” bit 
of conscience from the sphere of unconscious inhibition and its icinforc- 
mg diead to full consciousueas, where it can be handled by the ordinary 
logical reality methods by which well-adjusted adults handle their 
ethical pioblcms It may oi may not be extreme to suggest that an 
ice-cart phobia might grow out of this kind of beginning', but it seems 
very probable indeed that many phobias, including most impoitantly 
the all but universal sex phobia, have some such foundation ) 

"Oh Well, then, the next time I want some ice I can ask the man to get 
It for me.” 

(The interpretation was successful, the situation has been raised to 
consciousness and a logical solution found The anxiety has dis¬ 
appeared from the voice, and the child sighs, piesumably with lelief, 
and turns from his back to his side preparatory to going back to- sleep 
The analyst praises hia solution [as a part of the training plan above 
mentioned] and leaves him ) 

In summary of this microscopic but very illustrative bit of what, not¬ 
withstanding its informal setting, is truly representative of psychoanalysis, 
the following points may be enlphasi 2 ed 

1. The analyst creates an atmosphere in which distress and discomfort 
of all irrelevant sorts is minimized, this makes it possible foi the internal 
phenomena to be expressed with as little hindrance as, in the natuie of the 
specific case, is possible In the adult patient this lends very natuially to 
transference; that is, the present situation having been reduced to as near 
neutral as possible, the patient begins to re-create situations fiom the past, 
and they may be expected to be affectively important sitnntions involving 
persons, ordinarily the parents. Jastrow’s remarks conceining transference 
are almost complete misunderstandings, which, it must be said, could have 
been expected to arise somewhere as a teauU of lus attitude, quite explicit, 
that it is not necessary to make any direct observation of the phenomena 
under discussion, but only to read whnt has been postulated about them. 

2 The analyst’s activity is not suggestion in the sense of the implanting 
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□f preconceived ideas, that la, it w not so in the best mstancea As Freud 
(2) has indicated in a section which is always cited wherever two or three 
are gathered together to laugh at psychoanalysis, one occasionally comes to 
a standstill in the use of purely passive methods, in such n case it may be 
desirable to adopt nn active role rather than abandon the case as hopeless 
Hence It arises that m some cirtnmstances it may be the wisest course avail¬ 
able to tell the patient (lady what his symbolism probably means, in the 
hope of stnitling or antagonizing him into a somewhat "loosened" fiamc of 
mind The analyst docs snggest, regularly, liowever, that there is some¬ 
thing within the patient to be observed, that it will be valuable to him 
to observe and leport upon it, and that it wtll be wise to suspend all ethical 
judgment for the time being Imerpretalioo should, with the exception 
noted, be limited to inquiry, the moic Iclicitous i statement of material al¬ 
ready divulged by the patient, the pointing out of sinking juxtapositions 
and unusual frequencies of special topics, the occasional framing of the 
■vanoua logical possibilities of a given situation, etc The confiimation of 
an iciterpretation is a ccitical point, and one that must be caicfiiily regarded 
in the miniits-by-niinute planning of the analysis, the best confirmation is 
the immediate loosening of more material of the same sou, others arc the 
"click,” (1 "wniin" inner conviction of appropriateness nnd connection (on 
the part of the patient), and (where the interpretation has been premature) 
a mobilizing of defensive forces, usually in the form of a counter-attack 
The best criterion of failure of interpretation i$ affective indifference, or 
sometimes faint annoyance and a ictuin to the mnin stream of associations 

3. The raising of unconscious material to consciousness, although a very 
real fact, is somewhat misleading when taken, as it often is, ns a complete 
description of the analytic process A better description of the process is 
the realignment of motives, although probably no single phtase is com¬ 
pletely satisfactory ns a snmmaruation of so complicated and obsciue n set 
of phenomena, in Che course of realignment it is likely that iniicli uncon¬ 
scious material will be made conscious, but this is not necessarily the case, 
and instances have been known id which reasonably satisfactory results were 
obtained without the patient’s knowing anything vciy specihc about it An 
important aspect of raising to consciousness is that of the irrational con¬ 
science or "super-ego," illustrated in the dream reported, it is notoiious 
that most of our social life is earned on with the sole guidance of purely 
emotional attachments and anxieties, and it is probably of enormous impor¬ 
tance for our Civilization that the power of rational decision in the light of 
facts he substituted for these to ns large an extent as may be practicable. 

It may be asked what, if this be representative of the factual material of 
psychoanalysis, becomes of the elaborate theoretical structure, to which, after 
nil, most of the objections are made \Vbat inductions can be drawn about 
the Oedipus complex as usually stated, for example, from the material re¬ 
ported here? The answer, I think, is that the classical formulations must be 
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regarded as attempts to impose upon a very large body of data of the sort 
here reported (for the most part held in memory or m summary notes) 
some sort 0 / coherence and organization Most of the disputation—among 
qualified disputants—appears to be about the adequacy of the formulations 
to account, approximately, for the data. It is possible to draw from a large 
number of observed instances, plus a knowledge of the formulations, helpful 
concepts as to the current mental content of the child described—helpful 
in the sense that tentative coutses of action may be based upon them and 
presently tested as to adequacy It is not possible to draw from this in¬ 
stance anything definite sbont the Oedipus conflict, but it is quite possible 
to draw inferences of the form “Some children manifest anxiety with a 
content of injury by animals, appaicntly m reprisal for transgression of 
parental piohibitions ” Further, a aeries of auch caaes may be supplemented 
by other series in which animals are definitely associated with the parents, 
and even by series in which animals wbicU are consciously equated to 
parents are tantaated as menadng, to arrive at an inductive generalization 
(subject to all the hazards of any inductive generalization) that menacing 
animals in fantasies regularly represent parents There is, to be sure, a 
further link in the chain of proof, viz, the examination of the specific 
evidence in respectably Urge senes and its adequate statistical evaluation, 
there seems little In the way of this except the lock of interest on the part 
of persons qualified to undertake st. 
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THE PROBLEM OP THE STABILITY OF THE HUMAN ORGANISM 

E Arkin 

There is a close connection between the problem of the stability of the 
human organism and the pioblcm of constitutional types An analysis of 
the formulas offered by psychologists, biologists, and clinicians for the de¬ 
finition of constitution convinces us of the presence of the connection of 
which we speak, In fact, great as the number of these definitions is, and 
indeed the number is no less than that of the authors themselves, yet at the 
bottom of these formulations there is always the premise o£ a certain com¬ 
plex of structural and functional featuies which, under a seeming mutabil- 
ity, preserve a definite qualitative sameness of tendency. 
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This stability linds its most categorical coniifmation in Tandler’s famous 
aphorism “Constitution is the somarical fatura of an individual’', Bauer 
implies It also when, in his definition of constitution, he insists on the 
primacy of heredity, as he considers hereditary factors to be a guaiantec of 
stability and durability Likewise, those who insist on the phenotypical 
character of constitutional distinctions do it for the reason that plien and gen 
are inseparable and that the influence of the environment may, in their 
opinion, impart to human organization a stamp just as lasting as heredity 

The problem of stnbiliQ' of human organization is naturally bound up 
with that of changeability of constitution according to age The pediatrist, 
Salgc, recognizes stability ns a criterion of constitutionality He points out 
that "many conditions legardcd as constitutional anomalies are nothing else 
than backward stages of development. In a great many cases these con¬ 
stitutional particularities disappear in early childhood so that at a later 
period no traces of these are apparent” 

If those who claim the existence of conformity between age and con¬ 
stitution will consider the presence of complexes in accordance with the 
stage of development proper to the given period of life, then, indeed, insisting 
upon the presence of such complexes is like breaking through an open door 
But there are, if you like, biological peculiarities which are the constitution 
of the age and not the constitution of the child The fact that at an early 
period of life red corpuscles are greater in number, or that the pressure 
of blood IS low, or that the body is original in its proportions, or that 
the voice at a ceitflin period of evolution undergoes a change, or that the 
nervous system, especially the vegetative one, becomes unstable, the emo¬ 
tions unsteady, etc—none of these characterizes n given child or adolescent, 
and one could not foretell his or her further destiny upon the strength of 
these symptoms, because they are not individual, only the individual is 
constitutional 

Oiir data relating to 40 human careers, of which we shall speak latei 
on, testify to the fact that there is not a symptom, not excepting the 
individual conformation of the body, that would not, more or less, undergo 
the influence of age, but, in general, the tendencies propei to the dynamic 
development of a given individual remain relatively steady in their plas¬ 
ticity and trend 

Kictschmer says the same thing, when, pondering the influence of age 
on constitution, he arrives at the following conclusion “Our investigations 
have taught us to beware of underrating the factors of age and surround¬ 
ings and to study them carefully But a careful study actually shows that 
the foundations of constitutional gifts are changeable only to a certain 
degree, that they persist without suffering effacement from the influence of 
age, as strongly traced leading lines ” 

As a mattei of fact, it is not fixed forms and functions that we have 
in view when considering the stability of hnman organization, for that 
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would Ignore the factor of plasticity. The essence of the constitution, 
as Bondi aptly expresses it, consists not only in a plan of construction but 
in one of movement also; it is not only static but dynamic 

The task that lies before us la to discover what traits are steady and 
stable, leaving open for the present the question of their oiigin What 
way shall we choose m order to solve this problem? Up to this time clinics 
have been chiefly relied upon to supply the mateiial for the exploration of 
constitution But the clinic, to use Kretschmer’s woiding, gives a caricature 
of the norm, which, it seems to me, however expressive, cannot serve as a 
prototype of the norm, foi it entails both quantitative and qualitative 
inexactnesses 

Methods of investigation used up to the present time have seived to 
bring about a bettci elucidation of the problem of constitution. But, supple¬ 
menting these methods, anothei could be chosen, that of immediate, possibly 
objective investigation and observation of the whole life cycle of an indivi¬ 
dual through all the stages of its development nmid the ordinary complica¬ 
tions of human existence 

I have undertaken to apply such n method, nithoiigh I am quite aware 
of the imperfection of the results, I have undertaken to exti,ict directly 
from the life history of 40 persons a body of conscicnciously asccitained 
facts, stated with sufhcient exactness to elucidate the relative stability of 
psychophysical traits coming into evidence at an early age of development 
The data relating to these 40 human careers gathered by me are cited 
below 

Only part of the collected material is taken from the sphere of my own 
personal observation. Out of the vast number of persona who h.ive crossed 
my path, I have been able to include only four persona of whom I personally 
have sufficiently comprehensive obseivation. It is remarkable that other 
scientific workers^ to whom I applied and who readily answeied ray call 
could furnish from the sphere of their immediate observation only single 
cases available for the purposes of my study Our feverish urban civiliza¬ 
tion brings every one m contact with a mass of people, both near and 
distant, but that same culture disperses those with whom we were once 
intimately familiar 

I liave taken precautions to make the results of my study trustworthy I 
was very careful both in the choice of observers and of subjects I ex¬ 
cluded from my material, in the course of ito elaboration, persons affected 
by chronic illnesses (syphilis and tne like) and with serious physical de¬ 
fects, persons backward in their mental development, or such as have in 
the course of their life met with catastrophical disasters. Old age has been 
intentionally excluded from the sphere of investigation, though among the 

feel bound to express my special thanks to Professor V V Gonneevsky, 
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data In my possession tKerc are caaea in which investigation went up to 
Its very beginning 

Due to my fastidiousness in choice, the material assembled is rather 
meagre in volume, although a gieat deal of time has been devoted to the 
collection thereof The data in my possession concern 40 persons (mostly 
of the middle bourgeoisie and intelligentzia, only four of them belong to 
peasant and workers’ families) at two life stages, namely, early childhood 
(5 to 8 years) and maturity (25 to 40 years). The following traits arc 
considered growth, stature, degree of fleshiness (weight), state of physical 
health, motor activity, initintive, intellect (general endowments), special 
endowments (musical, mothematicnl, linguistic, artistic, iiterary'poctical, 
etc ), emotional sphere, social attitude (sociability, friendship), character 
of social sphere, and, of the education received, the rate of development 

The tieatment of the data yielded results which in many points do not 
coincide with the conventional point of view In spite of the diversity of 
observers and of the subjects observed, it appears that certain traits of 
human organization over .i space of 30 to 40 years preserved their stability 
to a higher degree than is geneially acimiued Another result which proved 
a surpiise to the author himself was that giowth, weight, physical health— 
all traits of somatic charactei—pioved less stable than the more fluent and 
dynamic traits of a psychical and social nature 

Table 1 summarizes (m percentages) the degiee of stability of the traits 
of human organization covered bv the data 

The sign = signifies that the given trait of oignnization remains relatively 
unchanged, -}-, an increa^te, —, a decrease Consequently, in accordance 
with these conventional designations and the data submitted in the table, 
growth, for instance, with men in mature age, as compared with childhood 
(S to 8 years), in 75% of the cases remained on a comparatively constant 


TABLE 1 




Men 



Women 


Gem 

;ral size 

Giowth 

=75 

+ IS 

—10 

=77 

+23 


=76 

+ 17 

—7 

Weight 

(flesh) 

=77 

—17 

+ 6 

=62 5 +25 

—12 5 

=73 

+ 12 

—15 

Height 

= 58 

+26 

—16 

=72 

+ 14 

—14 

=62 

+23 

—15 

Motor activity 
initiative 

=S0 

+ 15 

— 5 

=77 

—23 


=80 

+10 

—10 

Intellect 

=72 

+28 


=75 

+25 


=70 

+ 30 


Special en¬ 
dowment 

=90 

+ 10 


= 100 


=92 

+ 8 


Emotionality 

=100 


=67 

—22 

+ 11 

=88 

— 8 

+ 4 

Social atti¬ 
tudes 

=94 

+ 6 


=78 

+11 

—11 

=89 

+ 7 

— 4 
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TABLE 2 


Boys Girls 


Health 


+ 031 

± 01+ 

— 035 

±,051 

Social attitude 






Closeness 


+ 054 

±.015 

+.028 

±015 

Self-confidence 


— 02+ 

± 07+ 



Temperament 


+ 015 

± 01+ 

— 013 

± 01+ 

Intellect 


— 0S4 

±01+ 

— 081 

±014 

Handwriting 


— 022 

±015 

—.128 

±0lfr 

level, in 15% it 

increased 

considerably; in 10% it 

decreased 

Intellect, 

as compared with that of 

others of 

the same age, 

remained jn 

72% of 

cases on the same 

level; in 28% It rose, etc 



Tho data submitted are in general accord with the lesults obtained by 
K Pearson with whose work I became acquainted only after I bad made a 
communication pt a congress on the study of human behavior K< Pearson, 
on the basis of notes taken through the medium of school teachers on 4000 
children of various ages (4 to 19 years), showed by means of an exemplary 
statistical treatment, that age is not correlated with the dynamics of 
development of a whole senes of psychical and physical traits, 

In Table 2 are presented the coefTlcicnta of correlation secured by Pear¬ 
son ( 2 )' 

Thus, Pearson having in his possession an enormous mass of data and 
using an entirely different method of analysla arrives at conclusions far 
more extreme than those drawn from the facta we have ouiselves collected. 

The other conclusion derived from our table, the one concerning the rela¬ 
tive unstableness of the somatical insignias which consequently cannot be 
much relied upon in the way of definition of constitution m early childhood, 
has been arrived at by other authors also (Brugsh, Weidenreich, and 
others) 

Our basic conclusion concerning the considerable stability of dynamic 
development of given features of human organization, combined with an 
extreme mutability of forms of conduct, is in conformity with the facts stated 
in quite a different field of investigation, namely, the study of the history and 
development of monozygotic twins 

The American child psychologist, Arnold Gesell, who has devoted a 
special monograph (2, 3) to this subject, cites several cases in which 
repeated examinations through a senes of years of both physical and psychic 
traits of twins yielded evidence of a striking lesemblanre This stability of 
structure in monozj^otic twins finds its expression, as some investigators 
State, m the pathological phenomena also 

Lange reports a case of two gO-year-oId women twins whose ways m 
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life were quite different and who fell mentally ill on the same day. With 
both the disease took the some form and a similar course and ended in a 
complete recovery on the very sanve day. Another similar case has been 
communicated to us by Negeli (4) He happened to tend at the same time 
twin brothers (monozygotic twins) who were ill cf an inflammation of the 
lungs which took with both an identical form and course 

I cannot dwell heie on these facts There is no doubt that the problem 
of twins deserves far more attention than has been paid it hitherto (1). 
The results of twin research provide us with valuable indications that an 
extreme plasticity of human organization can be combined with great 
stability In discussing such facts, investigators address thcnaselves to the 
problem of nature versus nurture What is more important to ns here is 
to establish which complexes in human organization at a given age and 
under the reciproc&l influence of both loicrnal and external factors of 
development permeating one another aie relatively stable in their dynamic 
expression. 

The stability of separate traits in the cases nc have collected varies 
within the limits of a rather large scale, between SO ond 100^ If we 
begin with middle figures for both sexes, we shall have in the ascending 
order, ie, in the oidei of gradual increase of stability the following anay 
health, weight (degree of fleshiness), intellect (general endowments), 
stature, motor activity and initiative, emotionality, social attitude, special 
endowments 

Thus, motor activity and initiative, emotionality and social attitude are 
the traits which form the most immutable framcwoik in the development 
of our individuals 

It is inteicsting to note that, m our cases, the intellect behaved like the 
IQ in a senes of investigations by American authors on the one hand, it 
proved in mast cases very stable in lespect to influences of social factors, 
on the other hand, in a quarter of the cases it displayed a tendency to rise 
with age 

Sex did not particularly affect the degree of stability of the different 
aspects of organization Under separate rubrics for men and women we 
find not only approaching but even coinciding figures (eg, growth, intellect, 
health, special endowments) Yet, on some aspects sex has put its stamp, 
most notably in the emotional sphere where the fate of men and women 
proved very diffcient While with all men the character of emotionality 
which appeared in childhood preserved its basic characteristics through 
the decades, with women In one-third of the cases it changed, mostly tend¬ 
ing to decrease The analysis of the data in our possession shows that 
marriage plays here the decisive part Mamed life and domestic cares 
caused a great change in the emotional sphere of women and in most 
cases narrowed it and overwhelmed it 

The same trend, though in less degree, is applicable to motor activity 
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nnd to initiative. Though the percentage of stability with both sexes 
corresponds, vet the number of cases in which this form of activity lowered 
is three tunes larger with women than with men 

Without entering into details, we may sum up the influence of sex on the 
degree of stability of different aspects of organwation, according to the 
results diawn from our material, as follows with men the age of ma¬ 
turity in comparison with the preschool age is marked with considerable 
change in the state of health, often of decline, in many cases with relative 
decrease of weight and rise of initiative and intellect, with women the 
health proved mote stable, stoutness had a tendency to increase, motor 
activity, initiative, and emotionality abated m many cases In other respects 
sex did not exercise any great influence on the stability. 

Of the rate of development of scpaiate individuals we have but scanty 
infoimation in oui material Only in two cases this rate, both nccoiding to 
the supplied data and to the evaluation of the obscrvcis, must be considcied 
as exceptional 

In the one case we have undoubtedly to do with nn accelerated rate of 
development n descendant of a rich bourgeolse family evinced nt an early 
age (7 to 8 years) certain exceptional gifts of memory, capacity for 
concentrated work, and musical talent Early (at the age of 15 to 16 
years) he began sexual life, evidenced in his social attitude and physical 
development (pycnic type) From his very childhood and up to his pre¬ 
mature death, this individual amazed liis associates by his vast capacity 
foe work, brightness of spirit nnd an extreme suppleness of his organiza¬ 
tion. 

Another case may be termed a saltatory form of development In this 
case the child was born m a family of ragamitfRn prolctaiians The father 
was 8 rascal and a drunkard, the mother a huckstress—seller of stolen, 
things. This boy grew physically weak, a retiring creature, who, among the 
bovs of his own age, was an object of derision. Later on he fled from 
his family and got into a different circle, passed through the test of civil 
war and became an altered man, physically strengthened, and now, at the 
age of 27, he is m good health; his statuie is erect; his intellect not a bit 
below the average; he occupies a responsible post 

The rate of development undoubtedly has a great Importance in the 
construction of an individual career But of still greater importance for 
the Understanding of an individual is the degree of stability, not of his 
separate traits, but of hw total organization From this point of view 
all the individuals in our group fall into two distinct types! the stable 
and the unstable (labile). Persons of the first type, to which the majoiity 
belonged, passed through life preserving the biological tendencies of their 
early childhood relatively intact. It would be wrong to suppose, however, 
that the stable type assumes the same forms at different periods of existence 
On the contrary, plasticity and changeability of outward foims of life 
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activity are not only compatible with, the general stability of type, but 
very often it is just this plasbaty which forms the moat prominent and 
steady trait of the organization I cite as an illustiatlon the following case 
from our records 

In childhood (6 to 8 years) of middle statute, with short legs, a full- 
bodied, blooming, active boy, with lively mimicry, well-coordinated move¬ 
ments, veiy sociable, rafhci timid and effeminate, with an intellect above 
his age, with a capacity for music, veiy assiduous at woik, inconstant in 
his humors, and emotions, but generally bright, religious, more in the 
sense of inclination towaid religious ceicmomes and scuptuie 
As a youth he preseives bis outwaid appeaiance, matures early physically, 
makes good progress in bis studies at school, has large connections in 
different parts of society, easily and suddenly abandons his leligioiis dis¬ 
position, begins sexual life early 

At the age of maturity, blooming and healthy, rather fat, with a clearly 
expressed pycnic body build, a lather well-known political character, an 
orator rather out of the common, popularizer and propagandist, leaping 
success both among the bourgeoisie and the proletarians, well read in 
Marxist literature, always bright and noisy, atnlingly clever at woik 
For tens of years he showed an extraordinary suppleness and adaptability 
and remained practically all the time unchanged, notwithstanding the great 
changes about him, which provoked on his part the most varied, sometimes 
contrasting, forms of behavior which puzzled the persons who knew him 
In many respects, contrasting this clearly expressed pycnic type, yet 
approaching him m stability of oiganization, is another individual whom we 
have observed from 4 to 35 years of age 
In early years of life the boy, only son of intelligent parents, of a 
delicate asthenic constitution, below average size, with a narrow chest 
and large head, with clearly expressed neuropathic piopcnsities, evinced a 
great spirit of observation, a capacity for steady application, a richness and 
expressiveness of speech, a great fund of knowledge, an excellent memory, 
motor endowmenis, a ationg imitativeness, an inclination to reasoning 
Obstinate, insisting, even rude with regard to his familiars, he evinced 
timidity and a painful confusion in the presence of strnngeis An excessive 
bashfulness developed in him at an eatly age In his school years he learned 
readily, took the leadership over bis comrades, but was intimate with 
none 

Ambitious and vam, easily influenced, the organizer of all kinds of 
boj's’ activities (plays, clubs, protest movements, magazines, etc) he easily 
mastered all sorts of sports, but none had particular attraction for him 
He early displayed a quick perception of rhythm 
Sickly at the age of adolescence which was marked by intense growth, 
he attained maturity both in physique and in character a cleaily expressed 
cyclothymic in whom a subtle and sickly sensibility was nssociatcil with 
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emotional dullness, nestbetic tendencies, and exqmsiteness of manner—with 
rudeness, naivety, and clnldishness of some impulses—with a complete 
absence of sincerity and with indifference to natuic; with weakness of will 
and suspiciousness, peiseverancc in the attainment of his aims, timidity, 
with self-confidcncG, veneration for decadents, and with a cold serenity 
of mind 

Thanks to a great capaci^ for organization and an exceptional memory, 
he attained a high place among the new generation of linguists 

The labile type is represented in oui collection more rarely and less 
distinctly Changes in the conditions of lite, illnesses, even though not 
veiy serious and prolonged ones, obstacles met on the way of life, oi, on the 
other hand, success, an important event like marriage, oi loss of a friend or 
a near relation, etc, cause changes both in the mental and physical spheres 
Stability and lability of organization are, of course, only relative notions, 
since, after all, both stability and lability are only different forms of the 
basic adaptability of the human organism It would be very inteie^ting to 
trace which complexes of traits show the greater tendency to stability in,' 
the struggle of life, but to these questions, as to others, oui data do not 
give conclusive answer 
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A STUDY OF THE VAJlIAlTON IN IQ OF A GROUP OP 
DEPENDENT CHILDREN IN INSTITUTION AND 
FOSTER HOME 

Donah B Lithauer and Otto Kumeebrq 

In Part I of the Twenty-Sevesith Yearbook of the National Society for 
the Study of Education, Chapter IX, Sections I and II, Freeman reported a 
study of 74 children who were given the Stanford-Binet test before and 
after placement in foster homes, The purpose of this paper is to present 
additional data on the influence of change of environment on the Binet 
scores 



SHORT ARTICLES AND NOTES 


237 


TABLE 1 

Rakge of Chronological Aces 


First Test Retest 


Range 

3-3 to 13-10 

Range 

5-1 to 15-0 


Mean age 

6 years 

67 months 

Mean age 

8 years 

1 

month 

Median 

6 years 

0 9 month 

Median 

7 years 

2 9 months 


5 years 

2 7 months 

01 

6 yeaia 

5 7 

months 

Q> 

7 yeais 

5 5 months 

01 

8 years 

8 7 

months 


120 


W 

120 




The subjects weie 120 children under the care of the Hebrew Orphan 
Asylum, New York City. The children were all examined shortly after 
admission to the Reception House and weie reexamined after a period 
ranging from a few months to several yeais Table 1 gives the range of 
chronological ages at the first test and at retest The mean IQ on the 
hrst teat was 82 29 

The children were retested for various leaaoos 

1 Children of preschool age at first test were retested at approximately 
age 6 for placement m school 

2i Children of school age at first test, but kept out of school because of 
low mental age, were retested for further guidance 

3 Children having difficulty with school work were retested for the 
purpose of adjustment (with the aid of achievement tests). 

4- Childien in special classes (ungraded and oppoitunlty) weie re¬ 
examined to deterraiue the posaihiUty of piomotion. 

5 Children in junior high school were letested for further guidance if 
there was doubt legarding then future couise of study—high school or 
trade tiaining 

Statements 2, 3, and 4 explain why the mean IQ on the first test is 
only 82 29, while the mean IQ of the whole orphan aslynm population, 
including children in foster homes, is 94 01 (latest figures based on 1195 
cases) All the children who hod been letested were included in this 
study except (1) those who were not examined by the present psychologist or 
her assistants, (2) those iiist tested several weeks after admission, and 
(3) those with a marked foreign-language handicap 

Previous and 1?rb8ent Environment 

The Hebrew Orphan Asylum is an institution for the care of dependent 
children The childien are admitted to the Reception House and, after 
the necessary physical and mental examinations, are transferred to the 
institution proper (which houses about 850 children) or are placed in 
foster homes Although it wns impossible to make a detailed study of the 
cnviionmcnt before and after the lest, these general statements may be 
made: 
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Previou: Envitomnent Chiidien are admitted foi the following reasons' 
illness or death of one Or both parents, separation or divoice of parents, 
or desertion; improper guardianship leading to the child’s commitment to 
the institution as a "neglected” child, inability on the pait of the parents to 
control the child; poverty. 

Present Environmesit. Both in the instituhon and m the boarding homes, 
the children live in a more stable environment, attend school regulaily, 
receive ample food, clothing, sleep, and recieatioi), enjoy a gieatcr vaiiety 
of experiences, and are under the care of councilors oi foster mothers who 
are superior, on the average, to the children’s own parents This obviously 
docs not mean that the childicn are now living under ideal socio-economic 
conditions, but simply th.-Jt theie has been an improvement over then for¬ 
mer environment. The foster homes nrc supervised regularly by trained 
social workers, and the clnldien both in the institution and in the boarding 
homes are referred for special guidance to the psychiatrist and the 
psychologist 

The institution children and the fostcr-bome children are not considered 
separately in this study The 120 cases are about equally divided between 
the two groups and a rough calculation of the results of the retests shows 
similar changes 

The Stanford Revision of the fiinet-Simon Scale was used. All tests 
were administered by one psychologist and her two assistants, who woiked 
under her supervision and whom she pcisonaily trained It is believed that 
the personality of the examiners can be piacticaliy eliminated as a factor 
influencing the tesults. 

As stated above, the 120 children were examined shortly after admission 
to the Reception House and weie ree<.imined after a period ranging from 
3 months to 57 months. 

Results 

Table 2 shows the distribution of IQ’s in the first and second tests 
The correlation between the first test and the second test is -f-76±03 
The difference between the means is 5 96, which is more than 10 times its 
probable error of ±.586 (based on the fonnula for the reliability of the 
difference between correlated means) 

Table 3 shows the distribution of changes in IQ. The changes range from 
—17 to +30 There ai'e ^9 increase changes, 27 decrease changes, and 4- 
zero changes The mean change is +5 9 (based on the actual distribution 
of the changes, ungrouped, anil not on the difference between the meiini of 
the first and second tests) The middle 50% of the changes for the entire 
group falls between —03 and +U.8 The limits of the middle 50% 
for +35 cases reported by Terman on page 142 of The Intelligence of School 
Children are —3 3 to +5.7 

Tables 4 and 5 show a marked relationship between change m IQ and 
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TABLE 2 

DisTOBunoN OP IQ’s 


IQ 

First test 

F 

Retest 

F 

13S-139 

1 

0 

130-13+ 

0 

1 

125-129 

0 

0 

120-124 

1 

2 

115-119 

1 

0 

110-114 

1 

5 

105-109 

3 

5 

100-104 

3 

13 

95- 99 

6 

11 

90- 94 

11 

12 

85- 89 

23 

19 

80- 84 

18 

17 

75- 79 

14 

14 

70- 74 

17 

12 

65- 69 

9 

5 

60- 64 

8 

3 

55- 59 

4 

0 

50- 54 

0 

N 120 

Range 55 to 138 
Sigma 13.73 

Mean 82 29± 84 

1 

N 120 

Range S3 to 130 
Sigma 13 99 

Mean 88 25d: 86 


TABLE 3 

DiSTRinUTION OF CHANGBg IN IQ, CoMPAR-ING SECOND WITH FiRST TeST 


Change 

F 

-f28—32 

1 

+23—27 

3 

+ 18—22 

11 

+ 13—17 

S 

+ 8—12 

23 

+ 3—7 

27 

— 2+2 

18 

— 7—3 

14 

—12— 8 

7 

—17—13 

3 


N 120 

Range —17 to -1-30 

Mean {raensures ungroupctl) -J-S 9 
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(1) age at first test and (2) age at retest The younger the child at the 
first test and the yoiingen the child at the retest, the greatei the increase in 
IQ It IS interesting to note that 13 of the 27 minus signs fall in the group 
aged 8 years and above at the first test, where the number of cases Is only 
24 

The relationship between changes in IQ and ages at first test and at letest 
is also expressed by the coirelations tabulated in Table 6 The correlation 
of change m IQ with age at first teat is —42± 05 and with age at second 


TABLt 4 

Relation detween Changes in IQ and Age at First Test 





Changes in 

IQ 

N 

Age range 

Median 

01 

01 

120 

(entire gioup) 3-3 to 13-10 

-l-fi3 



+ 11 8 

85 

G years and below 

+8 5 


+27 

+ 13 5 

96 

7 years and below 

+7 9 


+ 21 

+ 126 

24 

8 years and above 

—2,6 


—64 

+ 5 5 


TABLE 5 






Relation between Changes im IQ and 

Age 

AT Retest 




Changes in 

IQ 


Age range 

Median 

0 i 

01 

120 

(entire group) S-1 to 15-0 

+6 3 


—03 

+ 118 

82 

7 years and below 

+8 7 


+ 3 1 

+ 13 9 

3S 

8 years and above 

0 


—5,75 

+ 66 


TABLE 6 






Ihtbrcorrelations 





Zero-order coefficients 

Partial 

correlations 


IQ first test with IQ 
retest 

r=+76±03 



Age at first test with 
change in IQ 

r=—42+ 05 

Lapse of time constant 

40± 05 

Age at retest with 
change in IQ 

r=—39±.t)5 

Lapse of time constant 

r=—38±.05 

Lapse of time with 
change m IQ 

r=—16± 06 

Age at first test 
constant 

Age of retest con¬ 
stant 

r=— 08± 06 

r=+ll±06 
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test, —39±0S Partialling out the time elapsing between testa has little 
effect on the correlations The mean time which elapsed between tests was 
18 92 months, median 14 S months, lower quarhle 8 9 months, and upper 
quartile 25 5 months, range 3-57 months 

Probably the most interesting coefficient in connection with our problem 
IS that representing the relationship between lapse of time and change in 
IQ (Tabic 6), for it indicates a lack of significant correlation between the 
two variables, even when the ages at first test or ages at retest are held 
constant. In Freeman’s stwdy the retests ■were given to the entire group 
of children after several yeais of residence in the foster home Our re¬ 
sults suggest that Freeman might have found approximately as large an 
increase in IQ if the children had been in their new homes for a much 
shoiCcr period, although the fact that his children weic older than those 
reported in this study introduces a complicating factor. 

COHCLUSIOMS 

Our data would seem to wariant the following conclusions* 

1 Impiovement in enviionment apparently has a favoinble influence 
on the IQ The mean impiovement foi the entire group is 5 9 and the 
median is 6 3 points in IQ It is unlikely that this increase is due to 
practice effect, as the time elapsing between tests ranges from 3 months to 
57 months and there is a lack of correlation between change in IQ and lapse 
of time If practice effect were an important factoi we should expect that 
those retested after a few months would improve much moic than those 
retested after a few years In addition, when we rule out the possibility of 
a practice effect by excluding those cases m which less than 11 months have 
elapsed between the two tests, the remaining group of 76 children likewise 
shows a mean improvement of 5,9 points. It seems leasonable to conclude, 
therefore, that the difference demonstrated in this study cannot be explained 
as a practice effect but can be considered a true difference 

2 It is probable that the change in IQ reported in this study (approxi¬ 
mately 6 points) does not adequately represent the average improvement 
which may lesult from a maiked change in environment The “supeiior” 
environments in which the childien are now living would in many cases not 
rank very high on any objective social and economic rating scale, and could 
not therefore be expected to affect the Binct scores to more than a moderate 
degree. 

3 The negative correlation between age at first test and change in IQ 
may be interpreted m either of two ways 

a The environment has a gicater influence on the child during the 
earlier formative period 

b Defects in the BineC scale itself are responsible for the greater in¬ 
crease at the younger ages (A study of the distribution of IQ’s for 90S 
children aged 5 to 1+ yeais, as reported by Termnn in, The Stanford Rem- 
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HOH and EMetision of the Btuel-Smon Scale for Measuring Intelhgence, 
reveals a drop in IQ with age. On pages 33 to 3g graphs are presented 
which show the median IQ’s decreasing from 102 and 103 at ages 5 and 6, 
respectively, to 96 5 and 97+ at ages 13 and 14, respectively ) It is probable 
that both factors contribute to the final result 

4 The lack of significant correlation behveen change in IQ and lapse of 
tune suggests that a few months in an improved environment may suffice 
to produce a marked incieasf. ifl IQ 

5 Claticnl ij;i^/icfl<io«s The marked variations lO IQ as a result of 
retesting should be n wnimng to clinical psychologists to inteipiet teat 
results cautiously, to give supplementary tests whenevei possible befoic 
making recommendatiojis, and 1° make frequent leexaminations when theie 
IS any reason to believe that the child did not work up to his capacity on 
the first test, or that he was unduly handicapped by a poor environment 

Hehiev} Orphan /Islyiun Cohmbia University 

Ne ‘10 York City New York City 


THE INFLUENCE OF AGE UPON LEARNING AND RETENTION 
OF POETRY AND NONSENSE SYLLABLES 
J. B Stroud and Ruth Maul 

iMlHODUCriON 

The purpose of this study is to determine the influence of age upon the 
memorization and retention of poetry and nonsense syllables in the case 
of 226 subjects This is the fiist of two studies upon the general problem 
of the relation of age to acquisition and retention In the present study, all 
age groups learned the same mateiial In a subsequent study, an attempt 
will be made to grade the material upon the basis of difficulty of compre¬ 
hension, so that the material foi any age group will be of the same relative 
difficulty as that used for any other age group. 

In this study the following specific questiom are studied. (1) The relation 
of CA to learning poetry and syllables; (2) the relation of MA to learning 
poetry and syllables, (3) the relation between IQ and poetry and syllable 
scores for the successive age gioiips, and (4) the relation of age to reten¬ 
tion of poetry and syllables. 

Procedure 

The subjects compuse 172 giade-school children ranging in age from 
7-11, 26 ninth-grade students with an average age of 14, and 28 college 
freshmen with an average age of 18 The grade-school children constitute 
the major part of the enrollment between Giades 2-6 inclusive of the 
Training School of the Kansas State Teachers College 
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The memory material consisted of three poems, four Imee to the stanza, 
and six lists of thiee-Iettcr nonsense syllables. The poems and syllables 
were written m primer type for the grade-school subjects, Conventional 
type was used for the othei subjects The poetry was well within the interest 
and comprehension of even the youngest subjects* 

An effort was made to control coaching by alternating the three poems 
and SIX lists of syllables In the case of the school children, the subjects for 
any day’s expeumentation were selected at random from their respective 
half-grade rooms The rooms from which the subjects weic taken foi 
any day's work were also selected at random The experiments were con¬ 
ducted individually m the clinic testing rooms The atmosphere was one of 
a mental teat, to which the cinidien were used, lather than that of an 
experiment 

The subjects were allowed 15 minutes for leaimng poetry nod 10 minutes 
for learning the syllables The scores consisted of the number of lines and 
syllables learned within die time limits Tlic subjects were available for 
only one class-peiiod of 30 minutes The temporal order of presentation of 
poetry and syllables was alternated, on the giounds that the younger sub¬ 
jects might become fatigued earlier than the older subjects Should this be 
true, and should one type of material be uniformly presented last, the 
younger subjects would appear to be at a lelative disadvantage in this 
material 

The progiessive part method was used In learning The whole method 
was used in relearning Piesentation and recall were alternated The 
material, presented visually, was read aloud by the subject 
The syllables and poetry weie written upon 9 x 11 paper The syllables 
were written in a single column Two syllables constituted <t unit foi the 
progiessive part piocedure The syllables were spelled out in presentation 
and recall The complete exposuie method was used for presentation 
All subjects wcie tested for ictention one week after learning The re- 
Icaining method was used Saving scores were computed The 7-, 9-, and 
U-ycar gioups were given a second retention test approximately six weeks 
after the lirst 

Saving scores were computed in trials only The reader vrill recall that 
the progressive pait method was used in learning Of course the subject 
learned stanzas 1 and 2, for example, ds independent units and then 
integrated the two separate units Next he learned stanza 3 as a unit and 
then integrated the thiee units, and so on until time was called. The 
largest number of units completely integrated was taken as the basis for 
relearning Kelcaming was 100% The saving score represents the ratio 
between the number of trials required to learn the stanza units completed 


*Tlie poetiy was written for the experiment by Dr Norman Triplett, 
author of Nnnery Rhymes 
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by a subject and the number of trials required to relearn the same stanza 
units There is naturally a certain source of error in the procedure from 
the standpoint of retention Many subjects were working upon the integra¬ 
tion of additional units when time was called and consequently had some 
overlearning upon the units just completed Investigation of the individual 
score sheets showed that this enor was practically constant for the com¬ 
parative age groups 

All subjects were given the Kuhlmann-Anderson Group Intelligence Teat. 

Results and Discussion 

The relation between CA and the respective mean scores is shown m 
Table 1. The average IQ of each age group is given for comparative 
puiposes 


TABLE J 

Tub Relation op Ace to Poetry and Syi ladle Scorfs 


Av, CA 

Av. IQ 

Poetry 

Syllables 

77 

115 

9.71± 54 

473± 19 

i 5 

IIS 

II 16±43 

5 12±21 

94 

HS 

13 15±47 

5 82±23 

104 

111 

16 02± 56 

6 43±24 

11.7 

103 

17.55± 65 

6 7+± 24 

144 (9th grade) 

109 

2I.31±89 

7 39± 30 

13.1 (freshmen) 

114 

22 14±.65 

8 71± 39 


Inspection of the foregoing table, as well as of Figures 1 and 2, 
reveals a definite and somewhat regular mciease in performance up to 
age 11, and a more giadual increase thereaftei. The reader’s attention is 
called to the fact (hat there are no cases between 11 and, 14 and none be¬ 
tween 14 and 18 Consequently, the upper portion of the cuives is to be 
regarded with more skepticism than the lower portion 
The curves m Figures 1 and 2 exhibit some of the initial ch.jrflcteristic3 
of S-curves Although the point is not urged upon the basis of these data, 
it is reasonable to suppose that growth curves of such functions would 
necessarily be S-shaped should one begin with a sufficiently cRily age 
Obviously, no lines or syllables would be leurncd by the average child at 
the end of the first year within the time limits imposed in this experiment 
The number learned at the end of the second yeai would be extremely small 
The number learned by the successive age groups should increase at nn 
increasing rote for a time It is probable that the upper portion of the 
positive acceleration has been attained m the case of the lower age levels 
of this study These suppositions conform to certain other grovvth func¬ 
tions, such as vocabulary development and reading 
The P.E of the differences between the adjacent age groups Is m some 
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FIGURE 1 

Relation or Ace to Mbmomzind Poetry 



STonsease sylla'bles 
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CA 

FIGIJRE 2 

Relation of Age to Memorizing Nonsense Svltadles 
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TABLE 2 
Correlations 



Variables 

Correlations 


CA and poetry scoics 

61± 028 


CA and syllable scores 

49± 034 


MA and poetry scores 

67±.024 


MA and syllable scores 

61±028 


MA and CA 

90± 008 


cnsEs as laige as the difieiences However, when age groups separated by 
one, two, three, and more years arc considered, the differences become 
increasingly larger than the P,E of the differences Between the moie 
extieme age groups the differences are 4-9 tunes then PE's hiiuliei- 
more, the probability of selecting seven age groups, with from 25-40 
subjects in a group, whose scores on two kinds of materials avould, without 
exception, increase somewhat definitely and regularly, pmely liv chance, 
IS exceedingly small The significance of the consistency of the obtained 
differences is furthei emphasized by the lelatively shoit leaimn," time 
employed 

The lelation between age and the learning scoics is fuither demonstiated 
by the coirelation technique The results aie contained in Table 2 
These corielations aie regarded as rather significant in view of the icia- 
tivelj short time intervals allowed foi learning The leliability of the 
scores is piobably not a gieat deal higlier than the coefficients obtained 
between the scoies and MA The correlation between the poetiy and 
syllable scores is 64rb 027 

It seemed probable that thcie might be a large spuiious factoi in the 
correlations involving CA and MA An attempt was made to contiol this 
by the use of the partial coirelation cxiefficiciit 
Table 3 contains the results The paitial coiieJation coefficients indicate 
that CA 19 relatively unimportant An attempt w is made to veufy tins 
in tabular piocedure by holding MA constant and vaiyuig CA The ave¬ 
rage grade of each group was deleimincd for comparative piiiposes Table 


TABLE 3 

PAKHAI CORRIIATIONS 


Vaiiables 

Coi relations 


1=MA 

1.3 ^ 35 


2=CA 

r„ 45 


3=Poctry scores 

.= 03 


4=Svl!ab!e scores 

02 
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TABLE 4 


Scores or Groups of Subjccts with the Same MA dut Different CA 


MA 

CA 

iV 

Poetry 

Syllables 

Av 

giadc 

() 

7 

12 

12 50 

5 33 

3.0 

9 

8 

10 

11 20 

4 80 

3 5 

9 

9 

4 

12 75 

7 00 

3 9 

10 

8 

9 

11.44 

611 

3 5 

10 

9 

IS 

11 25 

5 06 

42 

10 

10 

9 

14 89 

6 33 

54 

11 

9 

13 

16 53 

6 38 

46 

11 

10 

17 

1682 

6 23 

54 

11 

11 

9 

17-14 

7 11 

60 


Relation of 

TABLE 5 

Grade PiACEMENr to Learning Scores 

Av MA 

Av CA 

Grade 

N 

Poetry 

Syllables 

8 6 

7 S 

2B 

11 

718 

391 

3 8 

76 

2A 

9 

10 22 

4,55 

97 

77 

3B 

9 

11 66 

5 22 

9 8 

8.5 

JA 

8 

1075 

5 25 

10 + 

85 

3B 

6 

12 50 

5 50 

10 5 

90 

JA 

10 

11 10 

5 20 

10 7 

93 

4B-A 

10 

13 00 

5 80 

10 7 

10.7 

SB-A 

9 

18 00 

611 

11 4 

94 

4B 

5 

17 20 

6 60 

11 4 

96 

4A 

8 

16.50 

6 75 

11 8 

10 3 

SB 

11 

16 18 

6 13 

11 7 

10 9 

5A 

7 

18 43 

6 29 

11 8 

11 4 

6B 

7 

1914 

7 14 


4 contnins the calculations The results fail to iiKlicntc any clear tendency 
for the scores to vary •with CA when MA 19 constant They me m general 
agreement with the pnitinl coriclation coefficients It is also to he noted 
that grade placement vanes somewhat uniformly with CA 

On the basis of the data in Table 4, the effect of grade placement upon 
the scores is not altogether clear, The indication is that it is not particularly 
significant An attempt was made to verify this by comparing the scores 
of subjects in clifTcrenC grades when MA is relatively constant and CA is 
known, The lesults are given in Table S These results seem to show 
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that a diflerence of one to foui half-grades is not a significant factor when 
MA 19 constant The diScrences observable in Table S are within the 
bounds of chance There are as many cases in which subjects of a higher 
grade make lower scores than those of a lower grade but of the same 
MA as there are cases in which they make higher scores 
Finally, it seemed worth-while to compute the correlation between IQ and 
scores for each separate age group. The results are found in Table 6 The 
correlations between IQ and poetiy scores are lathei uniform but low. 
Those between IQ and syllable scores are very unstable and not statistically 
significant. There is no tendency for the correlations between IQ and 
cither type of malciial to increase or decrease with age 
As mentioned earlier, all subjects relearned the matciial one week after 
learning Saving scores computed for each age group are given m Table 7 
The saving scores show no tendency to increase or decrease with age The 
subjects of the 7-, 9-, and 11-year groups relearned the material a second 
tune, appioximately six weeks after the first lelearning The saving 
scores again show no tendency to increase or decrease with age These 
scores for poetiy are .66, 70, and .67 for the respective age groups, for 
syllables they are 31, 46, and 42, respectively 
The saving scores were found to be highly variable throughout It 
is not known whether retention is a highly variable trait or whether the 
saving scores obtained have a low degree of reliability 



TABLE 6 

CORREtATtON BCTWCBN IQ 

AND Scores 

CA 

^IQ poetry 

^ IQ syllables 

7 

46± 090 

,06±.11S 

8 

46± 106 

44± 108 

9 

42± 091 

03± 113 

10 

32± 190 

29± 095 

11 

58± 079 

27± 111 



TABLE 7 

Saving Scores for Rbspective Ace 

Groups 

CA 

Saving scores Poetry 

Syllables 

7 

69 

.42 

8 


33 

9 

65 

51 

10 

71 

52 

11 

64 

40 

14 

76 

60 

18 

75 

56 
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Conclusions 

1 Within the limits of this study, learning scores for poetry and non¬ 
sense syllables increase with age 

2 The relation between chronological age ond scores is largely spurious 
3. The relation between mental age and poetry and syllable scores la 

high and statistically significant. 

4 This study reveals no relation between age and letention as measured 
by saving scores 
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A STUDY OF certain SELECTIVE FACTORS INFLUENCING PRE¬ 
DICTION OP THE mental status of adopted 
children—erratum 

Alice m. Leahy 

In line 5 on page 311 of Volume 41 (Decembei, 1932) of this journal the 
word “tests” should be inserted aftei “intelligence,” making the sentence 
read as follows Haggerty and Nash (12), in n study of 8121 New Yoik 
State school children in Grades 3-13 inclusive, found that success in intelli¬ 
gence tests IS directly related to the occupation of the fathers 
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C J Wauden The Evolution of Human Behavior New York’ Mac¬ 
millan, 1932 Pp ix+248 $3,00 

Tins book puiports to be a new approach to the problems of evolution 
The authoi claims that "Most of the books that have appeared in this 
field up to the pieaent have dealt almost exclusively with the evolution of 
man's bodily stiuctinc . . In the present volume, behavior rather than 
bodily stiiictiire has been stressed The writer believes that the evolution 
of human inttlliEence, with its almost limitless capacity foi cnltuial 
development, should be regjided as the central theme of the general piob- 
lem ” Neveitheless, one finds in this book a rnthei conventional and 
popularized presentation of some of the litcratuie on cnltuial and stmctural 
anthiopology The author's rcfeicnces aic from seeondaiy souices Despite 
the fact that this book purports to deal with the evolution of behavior, one 
finds no reference to the extensive data of comparative psychology There 
IS hut brief refciencc to the data on lacial intelligence The greater pnrt 
of the book stresses structural and cultural data 

The opening chapter deals with the value and meaning of evolution, 
trends in evolution, and theories concerning the origin of species The 
second chaptei discusses the natural kinship of man and nnmgl In this 
chapter the author misses an excellent oppoitunay of pointing cut 
the behavioial capacities of dillcrent animal forms and the similarities 
which indicate the process of psychological as well as Btnictural evolution 
However, the data arc the usual stnictuinl ones stressed by every othoi 
writer in the field The third chapter, dealing with tlie transition from 
ape to human, is similarly lackiog in psychological data There is a 
brief discussion of the evolution of language, but no mention of the 
evolution of the symbolic process which made it possible Such data as 
those on the delayed reaction and the double alternation reapoosc, which 
seem latliei clearly to indicate the evolution of symholiaing ability from 
lower animals to the primates, are entirely lacking There is likewise no 
mention of the important researches of Huhhouae, Kohler, Yerkes, find 
others on the behavior of apes A chaptei on the traces of early man deals 
with colithic and early paleolithic life and cultuic The cultiiie of Ilovto 
lofiem is discussed in a further chapter This chaptei is illustrated with 
numerous pictuies of weapons, drawings, aicliitecture, and the like In the 
chapter on racial characteristics one finds brief mention of the data on 
racial cliffeiences in intelligence The authoi believes that these diffcr- 
encca aie pnraarily cultural In his final chapter, which concerns present 
trends m evolution, the author discusses eugenics and human progress, He 
says, "On the whole, the forces of evolution arc so manifold and' inscru- 
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table that it is useless to attempt to predict the co\irae ai human evolution 
that lies ahead But if the direction of evolution cannot be predicted then 
surely the queatioa of human welfare and human progress must be left 
to the future" 

Although this book docs not exactly do what it piuports to do, it should 
prove interesting to those who wish a rather concise review of recent 
findings and opinions m the field of sinictutai and cultural anthropology 

Normaw L. Mxinn 
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RACE DIFFERENCES IN SPEED OF REACTION*^ 

From the Psycholofftcal Laboratory of Vauderhh Vmversily 


Martha Lambeth and Lyle H Lanier 


Direct comp«arisons of the psycholt^ical test performances of races 
diftentig widely in general cultuial background arc of doubtful 
scientific value The test differences usually found cannot, without 
fuithcr pioof, be assumed to leprcsent either the fact or the extent 
of hereditary disparity between the two races. This does not mean, 
of course, that hcreditaiy race differences may not exist, since the 
lack of conclusive proof of a proposition cannot be taken as a prion 
demonstration of us contiaiy This type of logic pervades the writ¬ 
ings on this subject of many sociologists, who apparently have been 
unduly impressed by tlie welfare implications of the alleged mental 
equality of races The social implications of f.ncts established in 
race psj'chology cannot, of course, be escaped, but we must first have 
the facts. After these are securely grounded, appropiiatc techniques 
for evaluating them can be developed Neither sentimental piotag- 
onists of race equality doctrines, noi equally bhised advocates of the 
liypothcsis of the racial superiority of certain human strains, has 
a place in science. The question of the values involved is iii Le¬ 
vant to science and can be answcicd, if at all, only by resort to 
philosophic discourse Thcic is no immediately apparent a prioti 
reason why the race equ-ality pimciplc should have found such favor 
m sociological cncles, unless one assumes that the doctnne of the 
universal brothcihood of man still motivates the caincst but often 
misguided efforts of woikcrs in this field 

If direct lace comparisons are of dubious import, the question 
arises as to what type of race investigation may be undertaken with 
reasonable promise of unequivocal results Perhaps there is none, 
although there can be no doubt that certain types of work will 
yield results appreciably fiecr from ambiguity than other types For 

^Accepted for publication by Carl Murchison of the Editorial fioard 
and received in the Editoiial Office, April 20, 1952 

The experimental work reported here was done by Miss Lambeth, under 
the direction of the senior author, the present article was written by the 
latter. 
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example, a careful study of the problem of sampling seems of fun¬ 
damental importance, in the case of races m which difterential effects 
of migration are suspected This problem was emphasized in a 
recent monogiaph by Peterson and one of the writers, and is also 
being studied by Klinebcig. Such work involves investigation of 
diverse groups within the same race, without emphasis upon com¬ 
parisons with other races. Another promising type of investigation 
is the compaiativc analysis of the relative amounts of difference 
in various peiformances Results of this sort are of value not only 
to race psychology but to the psychology of individual differences 
in geneial. If racial disparity in perfonnanoj vanes with different 
activities, an analytical method of considerable value would be 
available to the student of human variability. Even if no relative 
variation in amounts of difference for different piocesses could be 
shown, this fact in itself wouW be quite important 

A survey of the literature reveals that comparatively little woik 
of this sort has been attempted Most psychological race studies 
have been concerned merely with the application of intelligence 
tests (group and individual, linguistic and non-linguistic) There 
have been occasional attempts to subdivide these tests on the basis 
of different types of performances and to make comparisons for 
the purpose of discovering possible "qualitative” differences (8, 
pp. 49-52). Befoie the day of these mental tests, isolated and 
usually inadequate studies of reaction-time, memoiy, sensory sensi¬ 
tivity, and learning rate were made. Since the mental test vogue 
began there have been studies of fatigue, free association, learning, 
color preferences, and various so-called tests of ‘‘special abilities.” 
These studies have been reviewed elsewheic (2) and will not be 
discussed hcie m detail. It is perhaps sufficient to say that their 
greatest value lies in the direction of methodology For example, 
Peterson and the writer used a variety of "musical talent,” "will- 
temperament,” and "mechanical aptitude” tests, with a view, par¬ 
ticularly, to studying their possible value as methods The low 
lehability of many of them and the cquwocal nature of many of 
the "results"—e.g, the results of “will-tcmpcramcnt” tests by Pet¬ 
erson and Lanier (8, pp. 145-147)—often render the specific fig¬ 
ures practically valueless There has been too great a tendency in 
this field, as elsewheie m mental measurement, to assume that the 
numciical scoies secured with a test mean what tlie test title might 
imply, and then to play a sort of game with the terms "heredity" and 
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'‘environment” in fin attempt to account for the figures. A more 
profitable game could be played with the difficult sampling prob¬ 
lem and with the experimental situation. 

The piesent study is an attempt to make a comparative analysis 
of race differences m speed of reaction m several performances. 
Klmcberg, m a recent monograph, has tried to show that race differ¬ 
ences on ceitaln of the Pmtncr-Pateison \icrfoimancc tests are en¬ 
tirely “speed” differences, since m “accuracy” no differences aie found. 
Furthermore he holds that “speed” is conditioned mainly by environ¬ 
mental factois This is quite a far-rcaching and important generaliza¬ 
tion, one which is apt to become rather easily assimilated into the 
dogma cuirent in certain uncritical realms of social science. Garth, in 
his Race Psyiholoffy, has already demonstrated this by the following 
observations on speed diffcicnccs. 

“The white mar’a concern for speed and punctuality may be 
an acquired trait, we feel. If this be so, then one racial 
group, being more set than another on speed of performance 
alone or on accuracy alone disregarding speed, might react 
to psychological tests with renihing difierenccs of achievement 
KUneberg's results definitely point to this for Indians and 
Negroes as compared with whites, for he shows that his tests 
indicate that whites are superior to the first two groups m 
time, but not in accuracy of performance Furthermore he 
indicates that there is evidence for thinking that tbc differences 
are determined largely by environmental difFercnccs.” 

G.'irth makes no attempt to analyze Klinebcig’s data, which we shall 
show presently to be entiiely inadequate to the task of establishing 
such generalizations. He simply accepts Klineberg’s conclusions, 
whereas he might h<avc inquired about the mining of “speed” and 
“accuracy,” and might have noted that the poitentous generaliza¬ 
tions rested mainly on the manipulation of data secured by apply¬ 
ing two peifoimance tests to rathci poorly selected samplings The 
psychological meaning of “speed" is ncithei obvious nor simple, one 
must specify what sort of “speed” is involved, since the existence of 
a geneial “speed” trait has yet to be demonstrated That this is 
not merelv a rhetorical objection, the results of the piesent study 
amply indicate Before conydcring these results, however, a brief 
suivey of previous investigations of lace differences m speed of re¬ 
action W’lU be made. 
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Previous Studies of Rage “Speed” Differences 

Bache (1) studied the reaction-times of 12 whites, 11 Negioes, 
.ind 11 Indians in 1895» finding the Indians quickest and the 
whites slowest. He believed that speed of response was inversely 
related to general cultural level Although he found the Negroes 
slower than the Indians, he nevertheless “explained” the lesults m 
such a way as to accommodate them to lus a prion view Bache's 
results are piobablv of little significance due to the few cases and 
to the heterogeneity of the samplings. 

Foi the most part, race differences in rate of response have been 
studied by manipulating data secured with “general intelligence” or 
"perfoimance” and ingenuity tests. It is often possible in such 
tests to divide the total time by the number of opeiations attempted, 
thus giving a crude “rate of lesponse” index. If the time is con¬ 
stant, as m gioup tests, the number of items attempted, irrespective 
of accuracy, serves as a speed index The latter proceduic was 
followed by Peterson (6 pp 61-63), who compared speed indices 
derived from Pressey "cross-out” tests. The general results for 
489 white and 416 Negro children arc shown m Table 1. These 
results indicate that the Ncgio approximates more closely to the 
median while performance m this “speed index” than in either 
absolute or relative “accuracy" “Speed” has, of course, an equivocal 
meaning; here it means “rate of attempting” problems, not, as might 

TABLE I 

Showing the Race DirrERENCBS Found hy Peterson on the Pressey Tpsts, 
FOR Thrbb Types of Score 

The compiirative values in the table are ratios of the Negio to tlie 

white medians. 

Negro median divided by white median 


Group 

Number 

of 

cases 

Number 
of items 
attempted 
(speed 
index) 

Total 

number 

right 

Peicentagc 

right 

Urban children 

W 217 

gs 


78 

Rural children 

N 20IS 
W 272 

95 

82 

88 


N 210 
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be infeired, “speed in solving** them It is possible that a low or 
even inverse relationship might exist between these two types of 
speed index. The Negro’s greatest deficit is in the absolute numbei 
of "correct” reactions Inteimediate between the lattei and the 
"rate” measure we find the “percentage right.” These results cer¬ 
tainly do not confoim to Klinebcrg’s contention that it is not in 
accuracy but in speed that the Ncgio’s deficiency is most marked 
(4, p. 107) These figures should^ of oiurse, be interpreted very 
cautiously, since the "numbei of problems attempted” score may be 
conditioned quite diveisely in the two groups of childien. Obviously, 
if the same type of conditions aie not opeiatmg as the subjects in 
the two races proceed fiom one problem to the next, the "speed” 
index lias no meaning common to the two groups and the compaiison 
is thereby vitiated 

Peterson, Laniei, and Walker (9) reported lace comparisons 
based upon certain ingenuity and speed tests in 1925. Twelve-year- 
old cliildien (69 white and 46 Negro) were given three "in¬ 
genuity” tests, while 10- and 12-year-old children were tested 
for speed m color- and form-naming. Unfortunately, "rate of 
response” was not calculated for the ingenuity test data and 
they have little relevance to our present problem Klinebeig has, 
neveithcless, tried to interpret these results so as to make them 
suppoit liis view that rai^ differences m psychological tests are speed 
diffeiences. Performance on eacli of these learning tests is scored 
in terms of the total time, the number of trials (in two of the tests), 
and the number of errors The comparative measures show that 
the only significant differences favoring the whites arc found in the 
case of "time” scores Klmebeig constiues the "total time” factor 
to be a measure of "speed," while “trials” and "errors” arc assumed 
to measure "accuracy.” The principal difficulty with this mteipre- 
tation is the assumption that two performance variables, which 
lie names "speed” and "accuiacy,” exist and are measured bv the 
numerical test scores suggested. Tlie "total time” required to learn 
a problem is a definite, objective value, but the fact that it measures 
some geneial "speed” function cannot be established in the easy 
verbal manner adopted by Klineberg Peterson and Laniei (8, p. 
71) m a later, more thorough study with these same tests have 
indicated tentatively the aspects of the behavior in question which 
seem to be correlated with these several ciitena, but such correlations 
are necessarily made with considerable r«eivation. A further oh- 
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TABLE 2 

Peterson, LanieRj a,nd Walker's CowrARiSoMs op White aho Negro 
Children in Speed op Naming Colors and Forms, and of 
Readinc Their Printed Names 



lO-year-olds 

12-year-olds 


Diff. 

Biff 

Diff 

Diff 


divided by 

divided by 

divided by 

divided by 

Test 

PE of diff. 


P'E of difl 


Color naming 
Reading names 

7.3 

1 9 

24 

06 

of colors 

4.9 

1 5 

1 7 

04 

Form naming 
Reading names 

4fi 

1 3 

08 

03 

of forma 

3 1 

17 

24 

0.8 

Average 

49 

U 

1 8 

05 


jcction to Kliacberg's mtcrpretation Ucs in the fact that high mter- 
correlations exist among the criteria in each of tliese learning prob¬ 
lems. This fact IS not, of course, incompatible with variations m 
the amounts of diffeiencc between race medians for the diftcicnt 
criteria, but it docs indicate that many conditions operative in a given 
test situation affect all three scores somewhat uniformly ^ 

Tlie Woodwoith-Wells color- and form-naming sheets, together 
with sheets of typed names of the colors and forms, were used in 
the same study to test rate of verbal response in 10- and 12-year-old 
children m the two races. Inasmuch as the color naming and nam¬ 
ing names of color tests are used in tlie present study, the principal 
results arc shown m Table 2 The first column under each age 
group contains the leliabihty indices, the second contains the differ¬ 
ences between the medians in Qu, units It is apparent from in¬ 
spection of the values in the second and fourth columns that the 
differences are much gieater in the case of the younger age gioup, 
although in both the whites flre faster The differences in Qw 
units for color naming and reading printed names are, respectively, 
.60 and .40, as against corresponding values of 1 09 and 81 for the 

Incidentally, Klmcberg misrepresents the authors' intent with respect 
to the use of the ratio Diff./P , by saying that the authors use this 
i^lue "as representing the ainoual of diff^ence between the two groups." 
This ratio is, of course, an index of reliability and was never intended to 
represent the amount of difference between two medians. The ratio Diff/ 
Q„ indicates the size of the difference. 
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present study In terms of the pejcentagc of whites surpassing the 
Negro medians, determined from the probability table, these differ¬ 
ences are 66 and 61 for the earlier study, and 76 and 70 for the 
present study The reasons for the smaller size of the differences 
for the 12-year-Qld subjects m the former investigation are unknown 
Klinebeig, in the monograph alreadj' mentioned (4), tries to show 
that his observed difterences between white, Indian, and Negio 
groups on certain performance tests are mainly speed dilTerenccs. 
Such differences aie thought to be due to environment Tlie tone 
of this monogiaph is frankly '‘cnviionmentahstic,” the author pro¬ 
fessing a preference (p 97) for this type of explanation Pie asserts 
(without cvpcnmciUal evidence as fai os we can find) that “environ¬ 
mental factors—culture, custom, education, contact and relationship 
with othei peoples—are much moie tangible than the factor of race, 
psychologically speaking.'* Klineberg seems to be guilty of an ele¬ 
mentary fallacy of equivocation in the use of “tangible” hcie It 
18 one thing to speak of certain of these factors—but not all of them 
—ns being tangible in the sense of being objects of perception It 
IS quite another to assert a commensurate tangibility for the causal 
relationship alleged to exist with respect to tlieir conditioning test 
performance Furthermore, to abandon the problem of analyzing 
out, albeit indirectly, the possible effects of heredity on luimaii varia¬ 
bility simply because the problem is difficult ccitainly is unjustified 
TJie attitude of special pleading which Klmebeig adopts, and which, 
for that matter, many advocates of an exclusively lacml interpictntion 
of obseived cliffeienccs adopt, is hardly conducive to unbiased scien¬ 
tific analysis. 

Klineberg’s conclusions arc based upon results sccuied bv giving 
certain of the Pintncr-Pateison perfoimance testji to lural and urban 
groups of Indian, white, and Negro children The study involved 
a great deal of testing, but unfortunately the value of many of the 
comparisons is probably vitiated by the unreliability of the tests, by 
the failure to equate the groups compared with respect to age, and 
by an apparent failuie in certain instances to allow foi differences in 
the number of subjects who failed to complete a test. Klineberg 
computed “speed indices” for two of the foimboards, the Maie and 
Foal Test and the Healy Puxxle “A” The speed index for each 
subject was secured by dividing the total time by the number of 
“moves” required to solve the problem Inasmuch as the greater 
portion of the monograph levolves about these speed indices, as 
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they vaiy in the several race groups, the question immediately arises 
as to the significance of these values. In the fiist place, there is 
the general problem of the “reliability” of the formboards, on which 
Khnebeig gives no data. Peterson and Telford found the Healy 
“A” test to be quite unieliablc, the correlation between two applica¬ 
tions being onlv 22 (10, p 141) This casts considerable doubt 
on the meaning of the results for this test In addition, certain 
quite pccuhai results appear m the use of this “speed index,” which 
will be described more fully below As an example, we may note 
here merely that by the Healy “A” speed index the 7-vear-oId 
Yakima Indian is “faster” than his l5-year'old fellow-tribesman 
Obviously, a numerical scoic of this sort is, to say the least, of 
decidedly questionable significance. This is an illustration of a 
general failuic on the part of the author to subject the methods 
employed and the results to critical analysis. We present, there¬ 
fore, a summary of Kluiebeig’s results on “speed” in Table 3 with 
appropriate leservations as to their meaning 
The author’s principal conclusion fiom these figures is that, in¬ 
asmuch as larger speed diffcicnccs exist between urban and rural 
groups than between races, the obseivcd speed differences between 
racial groups are tliercforc due to environment He believes further 
that, since the speed index shows a higher con elation with total time 
than with eriors (or moves), the race differences found in such 
tests relate to time rather than to accuracy. He should, of course, 
say “errors” or “moveb,” since the term “accuracy” connotes some¬ 
thing not necessarily implied by the “errors” score That a low 
error scoie implies greatci “accuracy” can be deduced from these 
results only by equivocation with lespcct to the meaning of the latter 
term, as will be sliown presently. 

The fact that these speed indices are of such questionable nature 
as to invalidate Klineberg's conclusions would seem to be indicated 
by the figures in Table 4. This table shows the speed indices by age 
for the Yakima Indians, the West Virginia Negroes, and the Toppen- 
ish whites The speed indices for the Healy “A” test represent 
the 7-year-old Indian as being “faster” than the IS-year-old; 
the 7-year-old Negro is as “fast” as the 16-year-old negro, There 
is better correspondence m the Maie and Foal Test, but there 
are sinking exceptions the 7-year-old Negro is almost as “fast” 
as the 12-year-old, and is “faster” than either the 10- or the 
11-year-old; the lO-year-old white is almost as “fast” as the 14- 
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TABLE 4 


Klinebero’s Speed Indices for His Seven Indian, Whiib, and Negro 
Groups, by Agt , wpth Such Data as Were Available 


Test 

7 

8 

9 

10 

Age 

11 

12 

13 

14 

IS 

16 

I Male and Foal 

Yakima I 

67 

6.5 

45 

50 

4 + 

32 

3 8 

29 

3.0 

3 6 

W. Va N 

42 

52 

41 

45 

47 

40 

3 7 

37 

32 

3 2 

Toppenish W 

4,3 

3 8 

36 

3.4 

35 

2 9 

3 0 

3 3 

29 

2.9 

II Healy “A” 

Yakima I 

45 

5 5 

45 

50 

43 

43 

45 

4 5 

4.8 

40 

W. Vn, N 

34 

40 

29 

28 

32 

3 1 

29 

2.9 

28 

3 4 

Toppenish W. 

40 

3 8 

3.5 

3 3 

3 0 

3 1 

3 2 

3,2 

26 

26 


year«old. These "facts” do violence to common sense and to such 
correlations as are known to exist between age and level of pci- 
formance in childien. The conclusions based upon these results 
are unfortunate because they lead so easily to such general state¬ 
ments as those of Garth already quoted 
Klineberg's evidence for the dichotomy of "speed” and "accuiacy” 
and the assertion that no race differences exist by the lattei criterion 
demand analysis His figures show that Yakima Indians require 
longer time to work the foimboards, but make fewer errors (or 
moves) than Toppenish whites The same general result is found 
in comparing rural groups of each race m West Virginia, and, to 
a lessei degree, in New York City groups. When, howevei, we in¬ 
spect the average scores for time and errois by age, we find that 
while time scores tend pietty regularly to decrease with age such 
is not true of the error scores. We find the anomalous situation 
of the 7-year-old Indian having the same error ("accuracy”?) score 
as a 16-year-old on the Marc and Foal Test, although the older 
child solves the problem m less than half the time needed by the 
younger. Except for the Healy Puzzle "A," there is little regular 
correspondence of error score to age, a fact which probably invali¬ 
dates the generalizations m the study concerning "accuracy,” just as 
similar figures cast doubt on the validity of the "speed indices ” 
Klinebcrg includes iri his monograph speed indices computed from 
data secured by Woodworth with a formboard in his tests at the 
Louisiana Purchase Exposition m St, Louis The significance of 
the results depends to a great extent, of cours,e, upon the adequacy 
of the samplings. Nothing is known about this important question, 
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although the number of cases is quite low in all except the Filipino 
group Khneberg tries to utilize these data to show that speed 
and accuracy are unrelated, or, if so, are inversely related. Wood- 
Worth examined 16 groups in all, for each of which Klincberg pre¬ 
sents median scores for total time, moves, and speed index (rate of 
responbc on the foimhoard) He then clnnmates the 8 lowest 
gioups (among them being 5, eacli of whom has almost identical 
ranks for time and moves) cind proceeds to intercorrelate tlie three 
factors for the remaining 8 groups The rank conelations between 
time and moves and between speed index and moves are both prac¬ 
tically zeio (.02 and —.08) A high correlation of 97 exists 
between time and speed of response. The rcadei is left to judge 
the meiit of these conelations, based upon the 8 "selected'’ cases. 
It might be suggested that if the “moves” score on this formboard 
is of the natuie of some of the other ^'accuiacy” scores used in the 
study, a correlation of zeio is to be expected, not merely with time 
but with everything else. This so-called "accuracy” score may be 
merely a chance numerical value, unconditioned in any systematic 
manner by the organic factors whicli may be assumed to operate 
m the determination of the significant criteria of test peiformance. 

Peterson and Lanier (8, pp. 77-80) reported comparative lesults 
on speed of response in ceitain ingenuity tests m 1929 Twelvc- 
year-old children of each race in Nashville and Chicago were given 
four "ingenuity” or learning problems, for which it was possible to 
compute speed indices. In addition, one of these leaining tests 
(Rational Learning) and the fice association test of the Yerkes 
Point Scale (number of words m 3 minutes) weie given to New 
York white and Negio children, of the same age Table 5 contains 
a brief summary of the results, the speed indices for the several 
tests being averaged. The differences m speed of response all favor 
the whites and they are greater in New York City tlian in either 
Nashville oi Chicago The differences are, however, small and unie- 
liable between the Chicago groups This may be due partly to the 
small number of whites, as well as to a possible lack of representative¬ 
ness on tlic part of both white and Negro samplings The unusually 
large “speed” difference between the races in New York City is 
difficult to account for, although the fact that the tests there weie 
given by seveial individuals may be partly responsible. It should 
be noted that as regards total tune on the Rational Learning Test 
the New York whites weie slightly superior, while for number of 
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TABLE 5 

PBTER30M AND LaNIER's "SpEHD" COMPARISONS TOR WHITE AND NEGRO CHIL¬ 
DREN IN Nashville, Chicago, ano New York City 


Gioupa 

compared 

Tests 

Diff./Q,„ 


Percentage of 
whites above 
Negro median 


Four 




Nashville 

"ingenuity” 

testa 

1.99 

5 91 

80 

Chicago 

Four 

"ingenuity” 

teats 

Rational 

.29 

1 08 

56 

New York 

Learning 

172 

8 42"* 

85 


Free 

Association 

74 

425 

75 


•There Is an error m Table 26 in this monogiaph (P 79) 
The DifF/PE,j^^^ for Rational Learning in the case of New York children 

18 given as 4 00, it should be 8 42 


repetitions and for eriors the Negroes were superior. In Nashville 
and in Chicago, the general perfoimance of the whites, by all cri¬ 
teria, excelled that of the Negroes, the diffcience being greater m 
Nashville than in Chicago. Just how much importance should be 
attached to these results we arc unable to say They would appear 
to raise problems rather than to solve them. One of the writers has 
pointed out in another article (5) that the “speed” difference is the 
only reliable one which is found in both Nashville and New York, 
where the samplings are sufficiently adequate to merit consideration. 
Whether or not this fact is proof of a “race” speed difference in the 
Rational Learning Test is unknown Lamer has pointed out that 
the argument is stronger in this case than for any other difterence 
found by him and Peteison (5, p 217). In the same article Laniei 
presents certain correlations which perhaps throw* light on the lela- 
tionship of rate of response in the Rational Learning Test to other 
types of scores (total time, trials, total errors, logical errors, <ind 
perseverative errors) Interconelations of all these factois aie pre¬ 
sented Rate of response (speed index) is found to have no rela¬ 
tionship to any of the other five factors, except time. Even in this 
case the coefficients are low, being .47 for the whites and .37 for 
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the Negroes This “speed” measure apparently is little related to 
efficiency m the testj but rather seems to reflect the subject’s "read¬ 
iness to respond” when the successive letters in the series are pre¬ 
sented Time, trials, unclassified errors, and "logical” errors were 
found all to be closely related. 

In the second part of Peterson and Lanier’s study, college stu¬ 
dents in each race were given certain of the Minnesota Mechanical 
Abilities Tests, as well as the Doivney Will-Temperament Test 
Both of these included “speed” tests of varying degrees of com¬ 
plexity. Table 6 contains a summary of the tests and results It 
IS interesting to note that the amount of race difference, always 
favoring the whites, varies m general with the complexity of the 
performance. The Speed of Movement Test, to be described below, 
involves merely the unicstrained marking of vertical lines on a test 
sheet, and in this simple perfoimancc the two race aveiages arc prac¬ 
tically equal The Tapping II Test is also quite simple (8, p. 116) 
and the difference between the medians is small and unreliable The 
cancellation test appeals to be more complex than either of the 
above, although neither the size nor the reliability of the difference 
reflects this, in contiast to the results of the present study. Tap¬ 
ping I is more complex than either of the two motor tests just 
mentioned and the race difference is mucli larger and is statistically 


TABLE 6 

Peterson and Lanier's Resuuts of "Sprtrf' Tasra Applied to White and 
Negro College Students 


Number 
of c»se9 

W N 


Diff 


Percentage 
of whites 
above 
Negro 
mcdinn 


A Minnesota Tests 


♦I Tapping I 

190 

94 

1 U 

5 90 

68 

2. Tapping 11 
*3 Speed of 

195 

95 

35 

2 57 

66 

Movement 

190 

95 

09 

46 

53 

*4 Cancellation 

193 

95 

46 

2 98 

63 

5 Substitution 

156 

159 

2 24 

14 42 

92 

6 Form Board 

155 

180 

215 

4 10 

91 

Downey Speed of 
Movement Test 

9+ 

93 

11 

41 

61 


•These tests were used m the present study also. 
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reliable, in agi cement with our own results, shown below m Table 
10. The substitution and formboard tests yield enormous and 
reliable differences favoitng the whites® The size of these differ¬ 
ences IS approximately that found for the group intelligence tests 
used by Peterson and Lamer The general conclusion which seems 
justified from these results is that the degree of white supcrioiity 
varies somewhat directly with the complexity of the performance. 
In simple speed of reaction the two races are of equal ability, as the 
reactions become more complicated, the white superiority incieases 
It IS obvious that Klinebergs hypothesis is meaningless as applied to 
these data. If one prefers to chaiactcrize the Negro deficit as a 
“speed” difference, this statement should ceitainly be qualified by 
the statement that it is in the more complex performance that the 
“speed” difference occurs And this, of couise, raises the question 
as to whether or not tlie term "speed” has any meaning, in the sense 
in which Klinebcrg uses it. 

The Present Investigation 

The studies of race “speed” differences which have been reviewed 
in the preceding pages seem to raise problems rather than to solve 
them. The present investigation is an attempt to secure additional 
data on possible speed differences in processes differing in complexity. 
These data vinll, of course, have to be checked carefully with those 
secured in other localities before their real significance can be de¬ 
termined But the results should serve to define the problem more 
definitely and possibly to indicate trends in rage study which may 
be more fruitful than giving group intelligence tests, a popular and 
relatively profitless procedure The general plan of the work in¬ 
volved the application of the Stanford-Binct scale—a “geneial intelli¬ 
gence” test not involving time to any appreciable degree—the Ra¬ 
tional Learning Test, already mentioned, and six “speed” tests The 
latter differ considerably in the nature and complexity of the reac¬ 
tions required. These various tests should enable one to check Kline- 
berg's hypothesis that it is not in accmacy but in tune that the race 
difference appears. Time is involved hardly at all in the Binet tests, 
while in the “speed” tests it is of paiamount impoitancc The Ra- 

®The same subjects were given all of the first six tests listed in Table 6, 
but clue to the failure on the part of many of the Negro subjects to follow 
directions for the speed tests, many of their records had to be discarded 
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tional Learning Test lies somewhere between these two types of 
tests as regards the importance of time 

1 The Subjects The subjects used wire 30 12-year-old white 
and 30 12-year-oId Negro boys in certain public schools of Nash¬ 
ville, Tennessee ^ In order to secure rcpiescntative samplings at this 
age, the percentage of subjects used in a given grade was approxi¬ 
mately the same as that for the city as a whole, as dctciminecl from 
the total city enrollment for the spung of 1930 The grade dis¬ 
tributions of the subjects are shown in Table 7, Incidentally, the 
median grades for both races aie almost the same as those of Peter¬ 
son and Laniei, for 12-year-old subjects, secuicd six years earlier. 
The Negro retardation is slightly less here, the median grade in 
1924-25 being 5 2, while that m 1930-31 is 5.6. The median grade 
foi the city as a whole is, however, slightly lowei than that of our 
Negro subjects Tlie city median and our median aic almost iden¬ 
tical m the case of the whites 

2 The Tests and Their Administration The tests used in¬ 
cluded the Stanford Revision of the Binct-Simon Tests, the Rational 
Learning Test, one of the Minnesota Papci Tapping Tests, speed 
in reading punted names of colors, Minnesota Speed of Serial 
Movement Test, the Woodworth-Wells Color Naming Test, and 
cancellation of A’s All of these tests wcic administered individ¬ 
ually Two sittings were required, the fiist one being devoted to 
the Bmet tests, the second to the Rational Learning and speed tests 
The average time requned for both sittings was approximately an 
hour and a half 

The Stanford Revision of the Binct-Simon tests needs no de¬ 
tailed description The diicctions prescribed by Tcrman, the author 
of the test, were followed closely There arc many disadvantages 
m using a scale of this sort for compaiativc purposes. The principal 
difficulty IS tile fact that the same problems are not presented to all 
subjects, with the result that one must rely completely upon the 
accuracy of the author's standnrdnsation in assigning to the reactions 
the numerical values designed to indicate level of performance 

The niiChors are indebted to Mr H F Srygley, Superintendent of the 
City Public Schools of Nashville, to Mr J J Keys, Director of Community 
Relations, and to the principals of the schools for their kind cooperation 
The white subjects were secured in Warner School, the Negroes from 
Meigs and Cameron schools The socio-economic "rtatus of children in these 
schools IS about average for the respective races, although the whites may 
be somewhat below avciage 
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A “point scale” is undoubtedly a better type of test for this work, 
and the Yerkes Point Scale would have been used but for the fact 
that Laniei found it unsatisfactory for the 12-year-old children 
which he examined in New York (8, p. 52). The Stanford Re¬ 
vision was selected in view* of the fact that it contained problems 
sufficiently difficult to differentiate the subjects at the higher levels 
Furthermore, this type of test was being used merely m an auxiliary 
capacity. 

The Rational Learning Test, devised by Joseph Peterson, has 
been used in seveial race studies and has been desciibed adequately 
(8, pp. 26-29) The subject is required to find, at first by guessing, 
the numbers (1 to 7) which have been assigned at random to the 
seven letters, A, B, C, D, E, F, G, and to associate a number with 
Its appropriate letter sufficiently well to be able to give the senes 
twice correctly. An easy foie-excrcise consisting of three letters and 
numbers preceded the regular test Record is kept of each response 
made, right or wrong, and the subject’s peiforniance can be rated 
as to total time, the number of trials, and the number of errors 
(no study of the types of errois was attempted here). The average 
time per reaction was computed by dividing the total time by the 
number of reactions. Such an index is ncce^anly inaccurate as a mea¬ 
sure of “speed,” since it reflects many factors other than speed For 
one thing, the total time includes the experimenter’s calling out of 
the successive letteis. 

The Minnesota tapping test blank contained six blocks of small 
5-milhraetcr squares, each block being 30 squares long by 7 squares 
high The subject was instructed to put a dot in each square as 
rapidly as possible Fifteen seconds were allowed foi tapping in each 
block of squares, with 30 seconds’ rest between trials. The score 
for a block was computed by counting every square which contained 
a dot. The first block was omitted m determining the rate of re¬ 
sponse score The latter was sccuied by dividing the l5-seconcl 
peiiod by the number of dots m the “median” block of squares. 

The test sheet for the naming of printed names of colors con¬ 
tained fifty names of the colors green, red, yellow, blue, and black, 
in random order and triple-spaccd They were secured by typing 
the names of the last 50 colors on the Woodworth-Wells sheet in 
reverse order The subject was handed the sheet and instructed to 
read the names of the colors as rapidly as possible. Three trials 
weie made, wuh 30 seconds’ rest between trials. The experimenter 
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recorded the time required for each trial The median time 
of the three trials was divided by 50 to sccuic the time pci leaction. 

In the Minnesota Speed of Movement Test, the subject was le- 
quiicd to make nearly vcrtic«al lines (no restrictions as to type of 
line except that each one must represent a sepaiate movement) as 
rapidlv as possible between the two hoiizontal lines of a slender 
rectangular bar which extended across the test sheet. There were 
three groups of four such figures m each The subjects marked for 
15 seconds in a group, with 30 seconds’ rest between groups. The 
total number of marks constituted the score for each trial The 
speed index was secured, as in the other tests, by dividing the tunc 
pei trial by the number of maiks made on the median trial. 

The Woodworth'Wells color naming sheet contains 100 colored 
squares (G, Bk, R, Y, and B) m random order. This sheet was 
cut in half and the fiist 50 squares used in the present experiment 
The subject was instiucted to call out the names of the colors as 
rapidly as possible, and, if he miscalled or skipped one, to go to the 
next one without stopping Three tiials of 15 seconds each were 
given, with a 30-sccond rest period between cacli tiial 

The cancellation test blank was prepared at tlie University of 
Minnesota and, Uke those already mentioned, constituted one of 
the senes of “mechanical aptitude” tests developed there. The 
sheet contained printed capital letters, distributed m random order 
The subject was instructed to mark out all of the A’s as rapidly 
as possible. The experimenter kept time with a stop-watch The 
time per reaction was found by dividing the total time by the number 
of A’s crossed out. Omission of A’s and crossing out other letters 
were disregarded, since both tended to lower the speed index auto¬ 
matically 

The sixth speed test used was the Free Association Test of the 
Binet-Simon scale This is included in the 10-yeai group of that 
test and was given to ail subjects. The subject was instructed to 
call out all the words he could in 3 minutes The time divided by 
the number of words named gives the rate of response 

3 Expei mental Results. The significance of the various lace 
comparisons will be cleaier if an analysis is first made of the interre¬ 
lations existing among the scores on the several tests It is unlikely 
that we shall be able to answer definitely the question often put to 
workers m the field of mental measurement, namely, “What do 
your tests measure?” Nevertheless, a comparative study of the inter- 
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relations existing among tests lequiring apparently diverse types of 
behavior should throw some light on the question as to whether 
or not the vsiiious performances are really diversely conditioned 
It may be found that different test names are not paralleled by the 
evocation of basically diffeiently behavior mechanisms, or that these 
relations differ foi the two races, a most important possibility. Such 
an analysis is important not only for the student of race psychology'’, 
but foi the general tlieoiy of “mental organization”—the problem 
of the “natuic of ability,” about which much contioveisy in mental 
measurement has centered Following tlic analysis of the correla¬ 
tion coefficients, comparisons of lace avciagcs on the various tests 
will be presented The third section will de.il witii a comparison 
of speed scores for race groups equated with respect to Stanford- 
Bmet IQ, and the pioblcm of tlie relative variability of the laces on 
the seveial tests will be consideied in a fourth section. 

a An analysis of tnteiconelatioiis of the several tests We liave 
seen in our historical survey that too often test names are piesumcd to 
represent corresponding types of processes and that a nominal 
difference has ficqucntly been taken for a functional one. The coi- 
relation method may not provide a final criterion of intcnelationsliip 
(for spuiious factors cannot always be eliminated and purely chance 
correlations may delude the unwary manipulator of statistical values), 
but it selves at least as a check on the diversity alleged to obtain 
among superficially diffcient types of test peifounances Fuither- 
more, if the coirelations icpiesent ical iclationships among tlie sev¬ 
eral types of peiformances, the nature of these interrelations is 
impoitant in relation to a comparative analysis of tiic “mental oigan- 
izations” of the lespective laccs The possibility that two laces 
might differ with respect to liomogeneity of behavior tiaits {t)ie 
relative piescnce or absence, foi example, of some general “factor” 
such as Spearman has empliasized) is one which lias scarcely been 
mentioned in race studies. Peterson and Lanier (8) piesentcd 
several tables of conelation coefficients in tlicir monograph and 
noted in two places that the intcrcoi lelations of test factois wcic 
higher on the aveiage foi the Negiocs than for the whites (pp 81-82 
and 145) They state that such higher uitercorrelations might be 
due to gieater lietcrogeneity m the Negro sampling, or to a differ¬ 
ence in mental organization The following statement summarizes 
their argument on this point 
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“If tlie inteircorrelations were all 100 it could be said that 
there is so little diversi/ication iti mental functions as to make 
all tests equally good . On this view, the higher the corre¬ 
lations, other things being equal, the simpler would be the 
mental oiganization of the subjects tested, and since our results 
show higher coefficients for the negro than for the white, the 
negroes would be considered as having less diversification in 
mentality than the whites This lesser diversification might, 
however, be due to less eptuaUxatvon wv cht envrronnteut of the 
negro rather than to an innate difference” <8, pp 81, 84) 

The intcrcorrelations of the test factors employed in the present 
study are shown in Table 8 The next to last column in the table 
contains the average of the coefficients secured by correlating the 
variable listed at the left With all other factors. In the case of the 
Rational Leainmg Test factors, the correlations of each of these 
with the others were omitted in computing their averages The 
last column contains rankings of these averages from highest to 
lowest for both races. For example, the aveiage intercorrelation of 
Bmet mental age with the other 10 factors is the highest obtained, 
for both whites and Negroes, thus securing for it a rank of “1.” 

The high degree of correspondence of these rankings in the two 
races is interesting The correlation of these rankings, by the rank- 
difference method, is .78. These results might indicate a similarity 
of the two races in the type of relationship existing among the func¬ 
tions presumably involved. This evidence would seem to argue 
against any basic “qualitative” difterence in “mental organization” in 
these races. The original correlations are, however, so low in many 
instances, especially in the case of the whites, that one cannot attach 
much importance to these results 

When the iize of the coefficients of correlations is considered, it is 
apparent at once that those of the Negroes are higher. This is in 
agi cement with the results of Peterson and Lanier, mentioned above 
Tile average mteicorrelation—an average of 52 coefficients for each 
race—of the whites is .16, while that of the Negroes is 34, the diffei- 
ence of .18 has a piobable eiioi of .029 This result might be inter¬ 
preted to mean either greater homogeneity of tiie oiganization of be¬ 
havior traits in the Negro, or lelatively gieater heterogeneity in the 
Negro sampling with lespect to the performances measured here. 
It must be remembered, however, that one could scarcely secure a 
more homogeneous group than one of this sort, in which age, sex. 
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and school grade arc corttrolled. If a Negro group selected in this 
fashion shows greater heterogeneity than a similarly selected white 
group, this problem m itself becomes one of great importance for race 
study and for the psychology of individual diffciences in general 
The heterogeneity or variability within a group for a given test can 
be measured to some extent by the “coefficient of variation” (stand¬ 
ard deviation divided by the arithmetic mean). Peterson and Lanier 
found that their 12-year-old Negro subjects were somewhat more 
vaiiable on the average than the whites, but the diffeiences weie 
slight Results of variability measurements for the present groups 
are given below in Table II In general, they show that there is little 
difference between tlie uvo groups in variability 

One would hardly be justified, in the absence of more conclusive 
evidence, in assuming that the slightly greater variability of the 
Negroes produced the higher intenorrelaUon among their scores on 
a variety of mental tests, unless one begged the question by assuming 
in a sense the existence of the very type of homogeneity of functional 
organization (irrespective of its cause) which is in question This 
question is quite fundamental foi the “psychology of ability,” as 
well as for race psychology Wc might tbeiefore present liere a 
summary of similar results fiom previous studies for comparison 
with oui own figures. This summary is made in Table 9, which 
includes results from six sets of conelations. The fiist row :n the 
table contains figures based upon intercorrelations of the three in¬ 
genuity tests given by Lanier® to 12-year-old wlnte and Ncgio chil- 
dicn The figuies m the next row are alws based upon intercoircla- 
tions of scores of 12-year-old children, the 17 test factors intei- 
corrclated included group general mteUigence tests and the same 
three ingenuity tests used by Laniei in the preceding study. The 
figures in tlie next three rows are based upon intercorrelations of 
scores made upon several types of tests by the white and Negro adults 
studied by Peterson and Lanier (8) The last row in the table 
contains the results of the present study, already presented above 

The figures in Table 9 show decidedly higher mtcrcorielations 
for the Negro m the case of 12-year-old children (rows 1, 2, and 6). 
The results for the adults reveal practically no difference in two 
of the comparisons (group intelligence test scores and mechanical 

^These correlations have not been published although the race differences, 
as regards average performance, were presented m the article by Peterson, 
Lanier, and Walker (9), 
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aptitude tests) The other set of {iveragcs, based upon intercorre- 
lating the Otis Sclf-Adinmistermg Test and the six Seashore Musical 
Talent Tests, shows a conadeinbly higliei average intereoiTelation 
for the Negroes The data upon which the correlations for adults 
were based nre probably of a much less reliable charactci than weie 
the tests on the children Fuitheimore, little or nothing is known 
about the nature of the adult sampling, either as regards relative 
heterogeneity or representativeness. The children were both better 
selected and moie carefully examined, and the data for them are 
accoidingly more trustworthy. 

The fact that the average a?nonflt of intcrcorrelation is much 
higher in the case of the Ncgio seems to argue for the relatively 
greater opeiation of ti. “general factor” among the conditions which 
determine Negro performance. Undoubtedly, the low numerical 
magnitude of many of individual correlation coefficients and their 
statistical unreliability, m many instances, make it impossible to diaw 
any final conclusions But the icsults are sufficiently definite and 
persistent in the several sets of conelations (especially in the case 
of well'selectcd subjects and carefully administered individual tests) 
to define this as an important problem for further rcacarch This 
higher intcrcorrelation might conceivably be due to any one of sev¬ 
eral causal factois, or to a complex of factors. We have already 
mentioned, and dismissed as fai as these data go, the possibility that 
greater heterogeneity in the Negro sampling might operate to pro¬ 
duce these hi^er conelations It has been suggested that the pre¬ 
sumably more differentiated environment of tlie white might pro¬ 
duce a greater specialization of “abilities'* which would result In a 
lower average inteicorrelation among test scores for that race Or 
the Negro might be basically of a simpler, more homogeneous, more 
“primitive” type of organization We cannot conclude fiom our 
data which hypothesis, if either, is correct, and speculation is useless. 
The problem must be left, as indicated above, to future reseaich 
It was poted above that, on the average, the several tests show 
a higlier correlation with Buiet mental age than with any other fac¬ 
tor, for both races For the Negroes, all of the correlations with 
Binet mental age are fairly high and arc statistically reliable, except 
that with rate of response in Rational Learning. In the case of 
the whites, the correlations with mental age are lower and are un¬ 
reliable, except for that with cancellation and with the thiee Rational 
Learning Test criteria (exclusive of the “speed index”) If one 
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were to generalize as to the relations of tlie speed tests to Binct 
mental age, it could be said that there is little conclation in the cabe 
of the whites, while in the case of the Negroes the relationship is 
quite marked This is but a corollary of the general interrelation¬ 
ships existing among the test scores 'Hie “speed index" computed 
foi the Rational Learning Test shows httle conclation with any of 
the other factors The intcicorrelations among the three Rational 
Learning scores—time, eirors, and trials—^are very high, a result 
agieeing with previous work 

If the Rational Learning speed index be excluded, it will be ob¬ 
served that the correlations among the speed tests arc generally low 
and unieliable for tlie whites, while tor the Negroes they ate much 
higher and are, in every instance, reliable statistically. The average 
mtcrcorrelation for the latter group is 65, while for the whites the 
average is only 23. This is a most important point to be considered 
in relation to the race comparisons which follow, since it indicates 
that in the case of the Negioes there are many apparently diverse 
speed processes conditioned to a much higher degree by a common 
set of factors than is true of the whites It is not improbable that 
the common factors arc m large measure those which condition the 
Binet mental age scores, since the speed tests show a rather high 
aveiage coirelation with mental age of .62, almost tlie same value 
as was found for the average intcrcoi relation existing among the 
speed tests. In other woids, “speed of reaction" as measured here 
la much more closely related to “general intelligence” test score m 
the case of the Negroes than for the whites. 

h Comparisons of lace averages. The race differences on all 
test cnteiia are shown ui Table 10 The median is used as the 
measuie of aveiage performance, in preference to the arithmetic 
mean, since extremely low or high scores in a small sampling affect 
the mean unduly The quartile deviation is used os the index of 
variability® The medians for all test factois .ire given in the first 
column of Table 10, the quaitile deviations (Q) are shown in the 
second column. The thud column of the table shows tlie difference 
between the medians in law score units, followed in column 4 by the 
probable eirors of these differences The latter measuie is the statis- 

the means and the standard deviations are used below, however, 
to determine the relative variabilities on the several tests These values are 
available in Table II in case a comparison of the differences given by the 
two types of average U desired 
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ticftl index of the tcUabiUty of a. difference between averages Other 
tilings being equal a diffeicnce which is as much as foui times its 
probable cnor is considered “reliable” (i c, indicative of a very higli 
degree of piobability that subsequent comparisons of the same soit 
would yield diffeiences gicatcr than zero) This ratio of the differ¬ 
ence to Its piobable eiroi has been teimed the “critical latio”; 
column 5 in Table 10 contains these ratios foi the present compari¬ 
sons, 

The last three columns contain values udiich expiess the amount 
of difference for each factor m telaiwe units. The fiist of these, 
shown in column 6, is a quotient obtained by dividing the difference 
by the quartilc deviation of the group usually making the higher 
scoie (in this case the whites) Tins measuie reduces tlic absolute 
difference on each of the several tests, expressed m v.uymg scale 
unitSi to a standaid unit, thus making tliem all dncctly comparable. 
The advantages of this standaid unit ovci other methods of icducing 
raw scores to comparable units Invc been emphasized by Peterson 
(6), who introduced the measure into race testing. The percent¬ 
ages of each group passing the median of the other group, .vs de¬ 
termined by actual count fiom the distiibution tables, aic given in 
the last two columns of Table 10 It is obvious that the amount of 
overlapping computed by this method should agree with that indi- 
CAted by the rAtio Diff /Q«„ since the intcipietation of the latter 
is based upon the percentage of cases in the normal frequency curve 
included in the area between the two medians. A comparison of 
columns 6 and 7 shows, however, that this agreement is not perfect 
This fact indicates, of course, that the distributions aie not “nor¬ 
mal,” and hence that the use of these vaiious statistical indices of 
both the amount and the leliability of differences is somewhat ques¬ 
tionable It will be recalled, however, that oui puipose is not so 
much to measure the absolute amount of ihe ince cliffetences as to 
compare the lelative amounts of diffeicnce on the vaiious types of 
performance These statistical values arc, accordingly, used mainly 
as devices to facilitate such comparisons, not as mcasuies of the »ibso- 
lute magnitude of tlie diffeiences. With these qualifications con¬ 
cerning the significance of the measures, the detailed comparisons 
will now be made. 

1) The Stnnford'Bmet scale A large and probably signi¬ 
ficant difference is found between the race medians for this scale 
This is true both for the “mental age” scores and foi the “intelligence 
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quotients.” In terms of the ratio Diff./Qw, the respective differences 
are I 74 and 2 16, by actual count 90 and 93% of the whites equal 
o! surpass the Negio medians, lespectivelv This is an enormous 
difference, especially when one considers the fact that the whites 
are somewhat below "normal,” if an average “intelligence quotient” 
of 1.00 be consideicd "normal” for a given age group, Incidentally, 
these results aic vciv similar to those secured six years earlier by 
Peterson and Lamer with a group point scale based upon the Binct 
tests (8, pp 45-46) In that study the Dift./Qw was 3 05, with 
94% of the whites surpassing the Negio median by actual count. 
This gioup scale involved time limits for the various performances 
and, although the time was entirely sufficient as a lule to permit 
completion of the problems, ncvcitheless it might be objected that 
the timed pciformances would operate to the disadvantage of the 
Negro This aigument is scarcely relevant in the case of the indi¬ 
vidually administered Stanfoid-Binet scale used m the piesent study, 
since the time element is practically absent 

Another type of objection to the Binet tests is the fact that they 
involve the understanding and use of verbal language to a consid¬ 
erable extent, thus handicapping the Negro whose oppoitunities for 
language development aic moie limited. Undoubtedly, this is a 
real obstacle to an unambiguous intcipictation of the results, although 
just the extent to which the observed diftcrence is due to accidental 
language inequalities or to real deficiency in linguistic capacity can¬ 
not be asceitained, It should be noted that Peteison and Laniei 
found very laigc differences between Nashville 12-yeai-old chil- 
dien in each race on the basis of nou-lingutsUc “geneial intelligence” 
tests On the Myers Mental Measure 96% of the whites surpassed 
the Negro median, while on five of the International Group Mental 
Tests, an average of 70% of the whites surpassed the Negro average. 
In New York, however, the diffeiences both by the Yerkes Point 
Scale (an individual test) and by the Mvers Mental Measure were 
much less (59 and 54% of tire whites, respectively, surpassing tlie 
Negio medians) These apparently conflicting results naturally 
raise the question of the relative importance of environmental influ¬ 
ences and selection in producing the better showing of the New 
Yoik Negroes This question cannot be answered from data now 
available. 

It is probably safe to conclude that the differences found on the 
Binet tests arc not due to differences m “speed,” as Klineberg tiled 
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to show for his performance tests And in view of the fact that this 
urban Ncgio sampling is probably above the average of this race m 
Ametica, it is probable that a rather high degree of its deficit in 
performance on tliese tests can be attiibutcd to heredity This con¬ 
clusion must, of couise, be merely tentative in view of the many 
facLois othev than heiedity which might condition such performances 
as those studied here, and whicli have received little expeiimeiital 
study 

2) The Rational heaming Test Four cntciia of per- 
foimancc on this test aie used in these compaiisons time, cnors, 
trials, and late of lesponse The races arc approximately equal in 
average trials and eiiois, as the data in Table 10 show. The whites 
aie somewhat supciioi in the total time leqmied to complete the test, 
the difference being 55 Q,o units, 64% of them suipass the Negio 
median. In rate of response ("speed index") the whites excel tlic 
Negioes markedly and "icliably”, the diffeicnce in Q,u units is 1.47, 
and 83% of the whites suipass the Negio aveiage. These lesults 
are m substantial agreement wth the Nashville results of Peteison 
and Lamer (8), who found the difteicnee in Qio units to be 1 25, 
44, —10, and 1 29 foi time, errors, trials, and rate of response, 
respectively In tcims of overlapping, they found the respective 
percentages of wiiites above the Negro medians to be 76, 60, 47, and 
77 The differences for total time and fot crrois were both some¬ 
what less 111 the present study 

These difteicnces aie less than those found in the case of the 
Binet tests, If one weie to accept these cnteiia foi what their 
names imply, one might conclude, somewhat as Khnebeig did, that 
in "accuiacy” (errors) the Negroes, practically equal the whites, 
although in total time a small white supeiioiitv is found (the differ¬ 
ence is not lehable statistically however) It is in late of lesponsc 
tliat the only reliable diffeicnce occuis, the white siipcrioiitv bv this 
criteiion is quite maiked, .is was noted above Interpretation of 
these lesults is difficult, since pciformance on a leaining test of this 
soit piobablv depends upon many conditions Peterson and Lanier 
have suggested that the "trials" factor leflccts ability in ictcntion, 
rather tlian in rational oiganization (8, p 69) This seems to be 
especially true after the first or second tiial Our lesults would 
then seem to mean that the whites icspond moie lapidlv and hence 
finish the piohlem moie quickly, but that they require as many repe¬ 
titions and make as many cirois as do the Ncgioes Lanier's (5) 
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analysis of the types of errors made revealed that the Nashville 
whites make fewer “logical” and fewer “perseverative” errors, al¬ 
though only for the latter type was the difference leliable. An 
analysis of the types of errors has not been attempted for the present 
data. 

One should, of course, be cautious in attributing to each of the 
several criteiia of a test like this a differential relationship to be¬ 
havior traits, Considerable analytical experimentation would be 
necessary before any such coi respondences could be established The 
supeificiality of some of Klineberg*s analyses of “speed” and “accur¬ 
acy” illustrates the danger of such “correlations” Furtheimore, 
wc have already noted the high degree of correlation obtaining 
among all of the Rational Learning Test factors, if we exclude rate 
of response This might be interpreted to mean that time, cnor, 
and trial scores mcasuie practically the same piocesses, ic, that 
they arc similarly conditioned. Such correlations within homogene¬ 
ous race groups are not necessauly incompatible, liowever, with varia¬ 
tion in the sizes of differences between race aveiagcs, Our results 
show, foi example, that although the coirelation between time and 
eriors in Rational Learning is veiy high for botli races, nevertheless, 
the differences between medians is greater foi time than for errors. 
Even greater discrepancies of this sort were found by Peteison and 
Lanier (8). Klinebcrg has used this argument in trying to main¬ 
tain that speed and accuracy arc inversely related in the case of two 
races where differential sets for speed and accuiacy may exist, 
although within the same race tlie correlation between speed and 
accuracy be higli. The possibility of such a relationship would not, 
however, insure its occurrence in a specific case, and we cannot desig¬ 
nate definitely for the Rational Learning Test the aspects of the 
learning process represented by the time, error, and trial scores, 
respectively 

The “speed index” was found to have little correlation with 
any of the other factors except total time in the case of the Negroes 
(r equals 50) This ciiterion, furthermoie, shows a large and 
reliable race difference in favor of the whites, thus agreeing witli the 
results of Peterson and Lanier for both then Nashville and their 
New York comparisons In New York, the Negroes excelled the 
whites markedly on the basis of the trials and the errors cnteiia, yet 
tlieir rate of response was slower. There sefims to be no other con¬ 
clusion than that the whites are more “responsive” m this test situa- 
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tion tlian the Negroes, they react more quickly, although they make 
piactically as many errors and require almost as many trials The 
significance which this “speed index” may have for an analysis of 
the general problem of lace speed differences will be indicated below. 
The speed diffeicnce found in the Rational Learning Test impicsscs 
the wnteis as being of the nature of a tempeiamcntal difference, a 
difference ni social “scnsitivitv,” rathci than in facility in handling 
the “lational” aspects of the problem The total time would tend 
perhaps to leflect the latter factor The whites seemed to the exam- 
inci to be more aleit, ovci-anxious, wheieas the Negroes were 
letliargic. The slower time does not seem to imply “proceeding with 
calm and delibeiation,” which Khncbeig suggests as a correlate of 
slowness (4, p 101). 

3) Results of the speed tests. Tlie comparisons of the race 
groups on the basis of perfoimanccs stiessing speed diicctly are 
shown in rows 7-12 of Tcablc 10 The raw score in each case is 
expiessed in terms of I/IOOO sec. In gcneial, the differences arc 
statistically unieliablc, inasmuch as the ratio Diff./P E ^iff, given in 
colximn 5, IS in every case less than 4 It would seem, considering 
the magnitude of the differences, that for all factors except 8 and 
9 the iiniehability might be attributed to the small number of cases. 
The low lehability index does not nccessanly imply that no real 
difference between the gioups exists, since the probable error of the 
diffeience is a function both of the variability of the scoics and of 
tlie numbei of cases The amount of difference would have to be 
great, even with “noimal” variability, to pioduce a “statistically 
reliable diffeience” between the .averages of two groups consisting 
of only 30 cases each Furthermore, such an index of “statistical 
reliability” miglit be quite misleading, due to possible chance varia¬ 
tions in the scores of such a small group As Peterson and Lanier 
lemarkcd “The statistical formula for reliability determinations 
makes no allowance for unfairness of samplings and, under the con¬ 
ditions which we confront, can have only little value and must be 
used with extreme caution” (8, p 5). 

The two types of comparative measures used do not agree as to 
the relative sizes of the differences for the several tests. The ratio 
Difl/Qiy, given m column 6, shows the gieatest difference for the 
Minnesota Tapping Test, with Free Association, color naming, can¬ 
cellation, leading punted names of colors, and the Minnesota Speed 
of Movement Test following in descending order of magnitude of 
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dlifereiice All difterences favor the whites, although in the case 
of Minnesota Speed of Movement the two race medians are prac¬ 
tically identical. The rank order of the diffei cnees on the basis of 
the percentage of whites surpassing the Negro median, by actual 
count, IS* Free Association (83), naming names of colors (80), 
Minnesota Tapping (79), color naming (78), cancellation (70), 
Minnesota Speed of Movement (50, no clifteicnce). The most 
striking discrepancy between the two compaiative measures occuis 
in the case of the leading of the printed names of colors In teims 
of the Q,o unit the difference between the medians on this test is 
next to the smallest of the six, while bv the peicentage of oveilapping 
measuic the difference is next to the largest This discrepancy is 
due to abnormality in the white distribution, where 12 of the 30 
cases lie within the same class interval. Inasmuch as 43% of the 
Negroes surpass the white median, while 80% of the whites surpass 
the Negro median, due to such unusual concentration of white scores, 
this measure is evidently the poorei of the two. The difference of 
81 Qio units, which implies that 71% of the whites suipass the 
Negro median, is probably a bettci index of the relative amount of 
difference between the two groups on this test 

A study of the relative amounts of difference in Qw units 
reveals that in simple, uniestramed serial movement (Minne¬ 
sota Speed of Movement Test) the laces are about equal in speed 
(Dift /Qvi equals 05) On the othei hand, m the Minnesota Tap¬ 
ping Test, which involves the placing of one dot and only one in each 
of a series of small squaies, a laige and almost “reliable” lacc differ¬ 
ence of 1.62 Qi(, units is obtained This test stiesses both "speed” 
and "accuracy,” the latter m the sense of requiring that the move¬ 
ment be directed to a definite aiea on the test sheet These results 
illustiate the fallacy committed by Klmebeig in his generalizations 
about the whites excelling Negioes and Indians in "speed,” with 
no difference as to accuiacy In the piesent instance, when simple 
"speed,” uncomplicated by any necessity for "accuiacy” ("selec¬ 
tivity” of movement), is measuied, wc find no race difference, while 
a large maigin of white supenoiity is found for a moie complex 
test, presumably one involving “accuracy” Peteison and Lanier 
obtained almost identical results for these two tests on applying 
them to college students in the two races The diffeiences m 
units for the speed of movement and tapping tests were 09 and 
111 (8, p. 138) Converting these values into the percentage 
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of whites above the Negio median, from the probability tabic, wc 
get 52 and 77, as against 51 and 86% for the present study. By 
actual count the coirespondmg pciccntages of whites above Negro 
medians are 53 and 68 foi Peterson and Lanier's data, and 50 and 
79 for the present study If one were to generalize at all, Kline-' 
berg’s deductions would be levetsed The point is, of couise, that 
one cannot generalize conceining “speed” or “accuiacy” The attempt 
sliould instead he made to define carefully the conditions under 
which the "speed” oi “accuiacy” scores aie elicited ‘‘Speed” is 
piobably no unitaiy factoi opeiati'ng alike in all pcifoimances, and 
tile same is true, no doubt, of “accuracy. 

The impoitaiit result which emerges fiom a study of the differ¬ 
ences obtained for these speed tests is that the more complex the 
peifoimance the greatei tlic lace difference If one include the 
“speed index” of the Rational Lcaining Test in this general com¬ 
parison and rank the pcrfoimanccs on the basis of amount of differ¬ 
ence between medians, in Q,o units, tlic following order is secured. 
Minnesota Tapping (162), Rational Learning rate of response 
(1 47), Free Association (1 18), coloi naming (I 09), cancellation 
(1.07), naming names of colors (81), Minnesota Speed of Move¬ 
ment (05). Theic would perhaps be disagreement .among psy¬ 
chologists as to whether or not this order could be called one of 
dccieasing "complexity” It could perhaps be generally agreed that 
the two tests showing the least amount of difference are the “sim¬ 
plest.” The other five tests undoubtedly demand inoie complicated 
reactions and might at least be called “complex” as a group, m con¬ 
trast to the other two tests The generalization indicated above, 
namely, that in simplei speed processes no significant diffeiences are 
found, whereas in speed of moic complex reactions large differences 
favoimg the whites are secured, would then seem to be justified, .is fai 
as these data go This same ticnd was found in the lesults of Pet- 
cison and Lanier {supra. Table 6) Incidentally, for the three tests 
used bv them and used also in the piesciit stiulv, the same older of 
magnitude of difference was found. According to their figures the 

’The senior author lias m preparation an article entitled "The Interrela¬ 
tions of Speed of Reaction Measurements,” in which data are presented 
in substantiation of this point of view Little oi no correlation is obtained 
among speed mcasuicraents where the performances correlated involve 
diversity in postural and effector mechanisms, while high correlations are 
found when these are identical or similar 
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three testi rank in descending order as follows (based upon Q„ 
units): tapping (1.11), cancellation (46), speed of movement 
(.09). The fact that such similar results were sccuied from both 
children and adults, under diverse experimental conditions (indi¬ 
vidual and group "tests,” icspectively), seems to suppoit lather 
strongly the general interpietation advanced here. 

c Speed dtffeterices in relation to level of ability This fact 
that the Negro deficit in performance mcieases roughly with com¬ 
plexity of perfoimance is undoubtedly of great impoitance Much 
moie extensive research as legards both the numbei of cases and 
the vaiiety of performances must, of course, be carried out before the 
full import of the present lesults can be detcimmed. Ncveithe- 
Icss, the internal consistency of the lesults and their agieement with 
preceding similar studies justify considciablc reliance upon the valid¬ 
ity of the geneialization made above. They indicate, on the nega¬ 
tive side, that there Is no justification at all of the practice of dn’ 
mtssmg differences revealed on general intelligence and perfoimnncc 
tests on the grounds that they measure "speed” oi icflcct inequalities 
in educational opportunities. 

In view of the fact that the Negro deficiency increased with the 
complexity of the perfoimanccs, being greatest on the Stanford- 
Binet test, it seemed worth while to compare two groups equated 
for the Stanford-Binet score. Accordingly, two groups were made 
up by "palling off” individuals in each race who had approximately 
the same intelligence test score (IQ). Fourteen subjects in each 
race were thus "paired off.” These groups were compared with 
respect to median performances on all other tests used m the study. 
Inasmuch as the gioups were small, and since the "pairing” resulted 
practically in a comparison of the lower 50% of the whites 
With the uppei 50% of the Negroes, it is not deemed neces¬ 
sary to present a table with detailed comparative values. The 
essential results can be briefly summarized as follows* (1) the 
median IQ’s of the two groups were approximately 86, (2) 
the Negro median exceeded that of the whites on all Rational Learn¬ 
ing Test criteria except "rate of response,” the diffciences in Qw 
units being .75, 2 61, and 785 for time, errors, and tiials, lespec- 
lively, (3) the differences between the medians favored the Negioes 
in the case of five of the "speed” tests, the Q«, units were 55, 68, 
1 09, .35, 1.68, for tapping, reading punted names, speed of move¬ 
ment, color naming, and cancellation, respectively; (4) the whites 
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excelled the Ncgioes in Rntional Leai'ning rdte of response and Free 
Association, the difference id Qh, units being 1 00 and 68. 

These results can have only limited significance, due both to tlie 
necessity of comparing the poorest whites with the best Negroes, and 
to the small number of cases In so far, however, as they mean any'- 
thing, thev indicate that when the differences in "intelligence” are 
thus contiollcd the “speed” difFcrcnces favoring the whites disappeai 
Indeed, the Negio is usually “faster” than the white of the same 
Stanford-Binet score. 

d Diffetences in telative variability. Psychologists have long 
been intiigued by the notion that systematic variability diffeiences 
exist in peiforni.inccs vRiymg in complexity. Hollingworth in par¬ 
ticular has emphasized a hierarchical oiganiitation of vaiiability, 
acccordmg to which individuals differ more m complex than in 
simple traits (3, pp 74-78) Coefficients of vauation have been 
computed for all tests used in the present study, both for the pui- 
pose of studying their possible bearing on this hypothesis and for 
comparing the v.uiabilmes of the two race groups We have men¬ 
tioned alieady the posstbiUtv that the higher inteccorrelation exist¬ 
ing among the Negro test scores might conceivably Iiavc been due 
to their 1 datively greater heterogeneity Accordingly, the vai la¬ 
bility data are helpful m the general evaluation of tlie correlation 
results, as well as in comparing variabilities on different tests. 

The variability comparisons aie shown in Table 11. The first 
two columns contain tlie means and sUndaid deviations of both 
lace gioups, the last two columns contain the “coefficients of varia¬ 
tion” and tl\c ratios of white to Ncgio variability The coefficient 
of variation is obviously an nnpcifcct statistical value and its signi¬ 
ficance IS especially questionable where so few cases are used The 
inteipietations of the results in Table 11 should therefoie be of a 
tentative nature But this value affoids at least a clue to the status 
of vaiiation in the present groups, icgardless of what its representa¬ 
tiveness might be with respect to largei groups 

It IS apparent from the last column in the tabic that no signifi¬ 
cant or consistent vaiiabiUty differences exist between the race groups 
The average of the ratios of white to Negro variability is .98 The 
whites arc more variable on 5 of the 12 factors They are particu- 
laily more variable on the Stanford-Binct test, in striking contrast 
to the results of Peterson and Lanier with group intelligence tests 
of Nashville 12-ycar-oIds (8, p 76) The latter investigators found 



TABI^ II 

Comparisons of Variabiuttes of the Two Rachs on All Test Crtteria 

The coefficients of variation (V) were derived by the fomouJa /^=ir/mean 
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the whites only half as vaiiable as the Negroes on a Bmet “group 
scale” and about 75% as variable on the Myers ^lental Measure 
On the Intel national Tests, their Nashville Negroes were more 
vaiiable, although the diffeience was not as gieat as on the first-named 
test. In view of these conflicting lesults, and others which arc appar¬ 
ent from a compaiison of figures in then Table 25 with those in 
Table 11 here, it would seem that these vaiiability “differences.” 
aie probably chance values dependent upon (1) the type of score 
unit, (2) whethei oi not a test has a time limit, (3) incidental 
fluctuations in sampling, etc These vaiiability comparisons sug¬ 
gest tliat the higher avciage mtcrcorielation found foi the Negroes 
can scarcely be due to then gieatei heteiogcneity 

The view that vaiiation is greater the moie complex the test 
receives little support fiom these results The peiformanccs which 
in the aggregate aie presumably the most complex (Stanford-Binet) 
show the least variability, for both laces. It is difficult to rate the 
othei test factors with respect to complexity But if one rates tlicm 
from "least vaiiable” to “most variable” there is no suggestion of 
a hieiarchkal Mtangement ol the sort repotted by HoWlngwoith. 
The greatest variability is found in the Rational Learning factors 
(except “speed”), which agiecs with the results of Peterson and 
Lanier This fact gives a clue to the probable cause of the relative 
sizes of the coefficients of variation and tends also to lead one to 
question its significance. The Rational l/carning Test has no time 
limit, with the icsult that time, trials, and eriors influence the mag¬ 
nitude of the respective scores by cumulating directly with lack of 
success In a test like the Stanford-Bmet, on the other hand, the 
units are less flexible and the total score less influenced by each single 
lesponsc of the subject. Tlic age scale with its “all-oi-ncnc” sys¬ 
tem of scoring necessarily restricts the amount of variation which 
might occur It might be aigued that the relative vaiiation should 
not cliaiigc with the scoic unit, since both aveiage and standard 
deviation would be affected The point is that the standard devia¬ 
tion tends to be affected more than the aiithmetic mean, with the 
result that a test which mtiinsically involves gicater numerical dis¬ 
persion m indicating lelative levels of performance will necessarily 
show greater relative variability This type of comparison would, 
then, appear to be very questionable, and it is by no means cer¬ 
tain that data such as those presented by Hollingwortli really mean 
what lie claims It would seem that conipaiisons of diffeiertt types 
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of tests With respect to relative variability could be made only after 
careful experimentation had established a valid basis for such com¬ 
parisons. The nature of the sampling and the mechanical features 
of representing the peiformance ("scoring’*) can pioduce appaicnt 
differences in “variability" independent of any real difference in 
dispersion within a group due to the natuic of the behavioi Com¬ 
parison of diffeient groups, even lace groups, as to variability of 
peiformance on the iame test is less subject to criticism, although the 
causes of possible differences in relative variability are most difficult 
to discover. 

Summary and Conclusions 

The attempt has been made, both m the discussion of pjevious 
woilr and in the analysis of our results, to stress the need for caie- 
ful analytical experimentation in the field of race psychology. The 
mere application of tests—^particulaily group tests, which in recent 
years have become favorite devices m lacc woik—and uncritical 
"explanation" of the results in teims of heredity oi enviionmcnt are 
not only fruitless but are likely to be dangerous Foi one thing, 
these practices foster the delusion that a body of objective fact 
exists, whereas the “facts” are not facts at all in any meaningful, 
scientific sense This has been shown to be true specifically in the 
case of Kllneberg’s results (and conclusions) concerning "speed” 
and “accuracy." Both the "speed indices" and the “accuiacy” scores 
used by him ■were found to be of highly questionable significance. 
And even it one granted that these scores represented definite aspects 
of performance, the generalization concerning “speed” from lesults 
for two performance tests (one of which has yielded a reliability 
coefficient as low as .22) is certainly of doubtful validity This 
generalization is strongly implied thioughout Klinebeig’s discussion 
and IS definitely made by Garth on the basis of Klineberg’s con¬ 
clusions. The implication is that the Negro inferiority on tests m 
which time cithei is a score or sets a limit to performance can be 
attributed to the fact that Negroes do not have the requisite “set” 
for speed. Yet their mfeiiority is greater on the Stanford-Binct 
test, which stresses speed hardly at all. But in this test, it might 
be said, there is an emphasis on language and the Negro’s inferior 
educational status might result in a lower average performance in 
comparison with the white. This explanation is not satisfactory, 
however, when one notes that generally the Negro’s performance on 
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non-linguistic “geneial intelligence” tests has been little better than 
on tests stressing language There remains a possible explanation in 
terms of "inferior” motivation in the Negio It might appeal that 
the general conditions of Negro life -would mevitablv inculcate into 
him ineffectual habits with respect to perseveiance, caicfulncss, sen¬ 
sitivity to tlie approval of othcis, etc., vnth the result that on a 
psychological test his pcrfoimance would comp.are unfavoiably with 
that of the white. Peterson and Lamer and also Klinebcig have 
emphasized the possible importance of such circumstances (4, pp. 
13-24, 8, pp 3-4) Although the effects of these lathcr intangible 
factois have not been demonstrated experimentally, rievertlieless it 
would seem leasonable to believe that they exist. The results of 
the present study appaicntly show, howevci, that these conditions 
do not affect the Negio’s relative standing m simple types of per¬ 
formance The Negro's motivation, sets for perseverance and speed, 
and othei geneial factors otten attributed to cultural background 
are adequate in the case of the simpler modes of behavior It is 
only when the situation becomes ratliei complicated that his infer¬ 
iority IS manifested This leads one to a rather curious impasse 
If these geneial f.actors are leally general, it would seem that they 
should condition, with some degiee of uniformity, all sorts of be- 
havioi Othei wise, one would have to postulate differential cultural 
conditions which affected motivation in relation to diffcient oideis 
of pcrfoimance, a conceivable but hardly plausible view 

The writers aie not disposed to assert on the basis of these argu¬ 
ments that the differences found on the complex tests can be attribu¬ 
ted exclusively to "heicditv” They believe that innate organiza¬ 
tion IS an important causid factor, but this opinion is tentative both 
as legards the existence and extent of this influence All of tlie 
environmental factors mentioned probably condition test peifonn- 
ance, but the relative extent of their respective influences on vaiioiis 
types of activities icmains a problem for future researcli The fore¬ 
going consideiations and the icsults of the present study sliould 
serve to emphasize the need for modesty and caution on the pait of 
investigatois who may have chanced upon a suggestive array of 
figures 

The general significance of the specific experimental results of this 
study IS, of couise, problem«atical. The question of the extent to 
which these samplings represent the American Negro, and of the 
effects of lace mixture on test pciformance in the "Negro” gioup. 
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for which no allowances can be made in our figuies, suggest the 
appropnatericss of reservations concerning the general meaning of 
our figures. With these quahficattons the results of the study rnav 
now be summarized 

1 The Stanford'Kinet scale, a "rational leaining” test, and six 
tests of late of response were applied to 30 white and 30 Negio 
12-ycar-old boys in certain Nashville, Tennessee, public schools. The 
median school giade of the whites was 6 75, while that of the Negroes 
was 5 60. 

2, Intercoirelation among the 11 test criteria (4 of which M'cre 
scores on the learning test) revealed markedly highei inteirelation- 
slii’ps among these factors in the case of the Negioes, Sucli a icsiilt 
suggests for the latter the greater operation of a common or general 
factoi among the conditions determining perfoimance on the several 
tests. A suivey of the liteiature reveals tliat this icsult lias been 
found befoic. Possible explanations aie (I) gieater heterogeneity 
in the Ncgio sampling, (2) the picsumably more "diversified” 
environment of the wlmc, and (3) the Negro might represent a moie 
"primitive,” less diffeicntiatcd type of oigamzation of beh.tvior tiaits 
The hypothesis of the gieatci heteiogencitv withm the Negio group 
IS not suppoited by compaiisons of the coefficients of vaiiation of the 
two races Whctlier oi not cither of the otlici two explanations is 
valid, or whether some other cause is responsible, cannot be decided 
from available data This problem is an important one for future 
research, not meiely from the point of view of lace psychology but 
from that of the psychology of human vaiiability m geneial. 

3. An enoimous and statistically leliablc diftciencc favoring the 
whites was found in Stanford-Binct scores The median white IQ 
was 96, while that of the Negio was 77 5. 

4 The three legular enteria of perfoimance in the Rational 
Learning Test, total time, ciiors,, and trials, yielded no statistically 
leliablc race differences. The whites excelled m all three, the maigin 
of diffeience being greatest for time The differences by the other 
criteria wcie veiv slight. 

5 In rate of response ("speed index") on tlic Rational Learning 
Test, a very large difference in favor of the whites was found This 
result IS dttnbuted to the gieatei "responsiveness” of the whites to 
the situation of hearing the experimenter call out a letter and wait 
for a reply The whites seemed to reveal greater "social sensi¬ 
tivity,” to be ovei-anxious, as indicated both by these figuies and by 
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the experimentei’s geneial impressions of the attituds of the two 
gioups This “speed index” has little rel^itionship to efficiency in 
the test, or to efficiency m any other tests used here 

6 The lesults of the six direct tests of speed of icaction showed 
significant variations in the amounts of diftercncc yielded No race 
difference at all was found in speed of simple manual movement. 
In reading typed names of colois, the whites were supeiioi, although 
43% of the Negroes exceeded the white average. These two tests 
were obviously the "simplest” used in the study The inoie complex 
tests, a category which might be said to include the otlici four, 
yielded much larger diftciences favoiing the wlutcs. An aveiagc 
of the peicentages of whites surpassing the Negro medians on these 
tests was 77, while the corresponding average peicentage foi the 
Negroes was 27. Since the whites do not excel in speed in all types 
of processes, it is misleading to speak of “speed” differences tii gen- 
cial It IS even raoic misleading to make a gtoss inteipietation of 
difteiences in “geneial intelligence” and “peiformancc” test scoies in 
terms of “speed.” Khnebcig’s generalisation, which states tliat tlie 
white supeiiority is confined to “speed” whereas in “accuiacy” the 
laces are about equal, is shown to rest upon inadequate primary 
data Furthcrmoie, the lesults of the picscnt study show that, 
even if his speed indices were significant for his tests, they could not 
apply to speed in all types of peifoimances The term “speed” 
probably does not designate a unitary aspect or category of behavior, 
a conclusion supported both by the picsent data and by other lesults 
to be published elsewheie 

7 Two groups, consisting of 14 subjects in each race,,wcic 
equated foi Stanfoid-Binet IQ and compaied as to median pci- 
formance on all other tests employed in the study The two gioups 
consisted practically of the upper 50% of the Negro sampling and 
the lower 50% of tlie white The Negroes excelled the whites of 
equal Stnrifoid-Binet aveiage by 8 of the 10 ciiteiia Only one of 
the differences was statistically reliable The whites were supciior 
m Ration.il Learning “speed index/* and m Free Association. 
These gioups are too small to w.irrant a definite generalization fiom 
the results, although foi these subjects tlie Negio of comparable 
Stanford-Binet lating—a rating not based upon “timed" perform¬ 
ance—IS as fast 01 faster than the white m the other activities studied 

8 No significant race differences in variability were found on 
compaiing the coefficients of variation Intra-race compaiisons of 
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the relative variation on the several tests revealed no increase m 
variability corrcspontlmg to complexity of performance. It is sug¬ 
gested that the numerical unit used m “scoring” perfoimance on a 
test influences this so-called “relative" variation index 
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LES differences DE RACE DANS LA VITESSE DE LA 
REACTION 
(Resumd) 

On a pensf que les diiferences de race tiouvfa sur lea tests psyuholo- 
giques sont dues en grande parlie d la vitesse supdneure des sujets de race 
blanche, qm depassent d'ordinaire Ic cendement dcs nutrea races On a 
attnhiie ces difffrences de vitesse aux diffdienccs de milieu culture). On 
analyse les icsultats expfrimcntaux sui lesquels est basce cette opinion 
(pour la plupatt ceux de Khneberg) ct I’on njontie que ceux-ci ne aont 
pas valables comme preuve de Vhypothese L.! pnrtie expenracntale de 
cette 6tude se compose tie I'essai d’obtenir d'autiea temoignages de fait sur 
cette question L’cchcHe Stanfoid-Binet, un test de “I’apprentissage ra- 
tionnel'’ et six tests de “vitesse” de divers degris de complexite ont ^te 
donnes a 30 gargons dc race blanche ages de tlouzc ans et h 30 gargons 
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n6gres Sg^s de douzc ans, a Nashville, Tennessee. Les comparaisons dcs 
r6sultat<) moyens selon la race ont indiqne que les blnnca ont d6pass6 Ics 
n^gres d'line fa^on marquee dans les types les plus complexes de rende- 
ment, tandis que dans les activites plus simples lea races ont ^tel presque 
^gales en capacity Piusque I’on a trouvd la plus grande difference sur 
r^chelle Slanfoid-Binct, qui n*appuie giterc siir la vitesse, tandis que dans 
les tests simples de vitessc mecanique les rdsultats moyens des races ont 
i peu pifis 6gauxj ou conclut que la theone de la "difference de vitesse” 
est sans valeiir ct sans sigaiffcation Dans les six tests de "vitessc” la 
sup^nonte de la race blanche tend a s’accroitrc avec In complexity du 
rendement, ce qui indique que la "vitcsse” n’est pas une fonction de I’lmity 
comme sugg^iy par I’usage de Klineberg Les mtcr-correlations existant 
entre Ics tests ont ^ty plus dievys poui les n^gres que pour Ics blnncs, qiii 
indique possiblcmcnt un type moms diffyrenciy, plus primitif d'orgnnisntion 
mentale pour ceux-UI, 

Lamdetii bt Lanibr 


RASSENUNTERSCHIEDE IN BEZUG AUF SCHNELLIGKEIT DER 

REAKTIONEN 

(Referat) 

Es ist behauptet tvorden, dass die, an psychologischcn Pnifungen er- 
wicsenen, Rassenunterschiede grossenteils durch die giosscrc Sclmelligkeit 
der wcissen Rnsse, die in dei Leistung gewohniich andere Rnssen iibcrtufft, 
bedingt wird Die expenmentellen Befunde, vforauf dicse Ansicht beniht 
(hauptsachlich die von Klineberg), xyerden analisiert, und es wnd crwiesen, 
dass sie als Beweis fur die Hypothese nicht geltend sind Per expen- 
mentelle Teil dieser Untersuchung besteht aus eincm Versuch, weitcre 
faktische Daten zii cliesei Erage zu sammcln Es warden 30 weissc und 
30 Ncger-Jimgen, alle 12 jahre alt, in Nashville, Tennessee, gepruft mit der 
Testsene von Stanford-Bmet, mit einem Test dcs "rationellen Lernens” 
["rational learning” test], und mit secha "Schnelligkeitsprufungen” ["speed” 
tests] die verschicdene Gratlen der Kompliziertheit nufwiescn Verglei- 
chuiigen dei Rnssenunteischiede wicscn daianf hiii, dass die Wcissen den 
Negern in komplizieiten Aiten dei Tatigkeit weit ubericgcn wareii, walirend 
die zwei Rassen bei den cinfachcrcn Artcn dei Tatigkeit iingefaiit glcichc 
'I'uchtigkeit eiwiesen Damns, dass sich in der Binet-Simon sene, in der 
die Schnelligkcit fast gar niclit betant wird, gerade die grossten Unter- 
schicdc 2 eigten, wahrend in den einfachcn Pnifungen dei meknniscllen 
Schnclligkeit die Rassenduichschnitte fast gleich waren, wird geschlosscn, 
dass die Theone des "Scbnelligkcitsuntcrschicdcs” sowohl ungultig vvie 
sinnlos ist In den seclw “SchncUigkeu«pcufnnecn” ucigt die Ober- 
legenheit dei Weissen dazu, be! runehmender Kompliriertheit dei Tatigkeit 
zuzunehnien Diese Tendenz weist darauf hin, dass die "Schnelligkeit” 
keine einheitliche Fiinktion, wie sie Klmeberg’s Sprachgebrnuch andeuten 
wurde, darstellt Die Korrelationen dci cmzclncn Tests unter einander 
waren bei den Negern hoher, als bci den Weisscn Diesci Unterschied vveist 
vielleiclit auf einc weniger differenzierte, primitivcre Art der geistigen 
Organisation bei den Negern hin 

Lambeth und Lanier 



THE motor sphere OF SCHOOL-AGE CHILDREN* 

Frotn Bekhterev's Re/lexohfficsiJ State tasutute of Brain Researches, 
Leniiigrad 


A. Yarjioi^euko 


In the scientific study of children many methods have been used 
by pedologists, a lew have been taken over from psychology, psy¬ 
chiatry, and pediatrics, but most of them have been invented by 
the pedologists themselves For the most part study has been 
concerned with mental activity, and today it is fairly easy to mea¬ 
sure mental ability, the development of speech, success In school 
work, etc. However, the motor lesponses of neither children nor 
adults have received a great de^l of attention from experimentalists 
The first step in our knowledge of the motor reaction was de¬ 
scriptive This can be seen in the old doctrine of the four tem¬ 
peraments, where the movements of the melancholic and phlegmatic 
are described as slow, the clioleiic as powerful and irnpulsive, and 
the sanguine as mobile and graceful. from this doctrmc, the 

descriptive schemes of movements were derived Only in the Twen¬ 
tieth Century did Homburger publish his well-known outline of 
age-motor development, winch revealed the mechanisms of separate 
movements However, his differential motor diagnosis was still 
based on observation and mav be cxpiessed as follows: “The motor- 
gifted IS a person vi^ho can use without effort foi different spon¬ 
taneous movements his motor equipment, helping himself by tools, 
and improving these movements by use of exercise. The motor- 
defective IS a person who is unable to use his limbs, hiS static 
mechanisms, his voluntary innervation, and who is limited by a 
small number of simple motor actions.” 

The method recommended by Homburger for arriving at the 
motor diagnosis is “subtle observation and sciupulous desciiption.” 

Gurcwitch has offered a more extensive classification of move¬ 
ments as follows' 


•Recomttiefldcd by A L Schnietmann, accepted for publication by Carl 
Murchison of the Editonal Board and received m the Editoiial Office, 
January 14, 1931. 
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1 Mechanisms governing the movements 

2 Relation to external environment 

a. Defensive leflexes 

b Expressive movements 
c. Accompanying movements 
d Woik-productivc movements 

3. Substance 

a. Energy, strength 

b Exactness of direction in space 

c. Successiveness in time, ihythm, fluency, giaccfulness 

4. Quality 

<7 Abundance or paucity of movements 

b. Duration and continuity of movements 

c. Simultaneous performance of some range of psyclio-motoi 
functions which were earlier automatized 

Kirkpatrick divides the movements into the following types' 

1 Automatic (breathing, digestion, blood cnculation) 

2, Reflexive (blinking, withdrawing the foot when packed) 

3 Instinctive (sucking, grcasping) 

4 Conscious (voluntary, spontaneous) 

A complicated scheme of the phylogenesis of the entiie motor 
splicie is given by D Smirnow 

1 Cell movements—amoeboid movements 
2. Simple automatisms—simple reflexes—defensive leflexcs— 
vegetative reflexes 

3 Complicated automatisms and instinctive movements 

4 Automatic movements, syneigctic movements 

5. Conditioned reflexive movements—complicated automatic and 
expressive movements 

6 Voluntary movements—the working out of the motor formu¬ 
lae 

Ontogenetically, these steps follow in oider at biitli the child 
possesses a wide lange of movements representative of the first 
three groups The movements of the fourth group are of a tran¬ 
sient character. Those of the fifth and sixth groups are acquired 
through the experience of the individual, although the tendency to¬ 
ward their development is hereditaiy 

The appearance of all these classifications of movements marked 
the end of the unsystematic collection of material. The analysis 
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involved m the classificatioas opened the way for the construction 
of scales of motor tests. The first scale of this type was published 
by N. Ozeretsky in 1923. It was constructed on the same principle 
as the Binet-Simon scale, i e., it was a collection of separate tests 
or motor tasks ranked according to their "age difficulty" and rated 
alternatively, allowing the determination of a motor-age coefficient 
in relation to the chronological age At about the same time there 
appeared in America the Brace scale of motor development, which 
also gives a numerical motor coefficient. 

The Bckliterev reflexological school bases its experiments on a 
typical display of human activity, i e., muscular movement An 
electrodermatic stimulus (the fundamental stimulus) is used to 
evoke the motor-defensive reaction. An indifferent stimulus (for¬ 
merly associated with this fundamental stimulus, latci given alone) 
provokes the same motor reaction In the investigation reported 
in this paper, using a word (a command or instruction) as the 
fundamental stimulus, we obtained as a response what might be 
called a socially conditioned motor response. 

It is obvious that the objective study of human beings, either 
individually or in groups, cannot disiegard the motor pait of man’s 
activity. The procedure for sudi study must lead toward the an¬ 
alysis of separate motor patterns and of their anatomical and physio¬ 
logical bases as well as toward the undeistandmg of the ontogenesis 
and phylogenesis of the motor sphere as a whole, The lattei is 
especially important in. investigations of children, eitlier individually 
or in. groups, 

The Laboratoiy of Age Reflexology of the Bekhterev Institute for 
Biam Reseaich, aiming at the study of the corielative activity of 
the child, included in its plan of woik the investigation of the motor 
sphere, le, all motoi acts, and patterns, and all the objective com¬ 
ponents of the motor sphere which can be correlated with the data 
of reflexological and biometric investigations 

For this work it was necessary that we find a method which 
would give data which could be so correlated The alternative 
test, or even a variation of it (as used by OzereLslc^'), did not meet 
our requirements, since it does not permit of ai riving at a differen¬ 
tial motor diagnosis It is not enough to say that a child’s motor 
coefficient is normal for his chronological age, or that it surpasses 
It or docs not reach it The data must be analyzable A method 
suggested by Dernowa-Yarmolenko seemed to meet our requirements 
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This method makes use of a group of mechanized motor patterns 
whicli are acquned in the life experience of the child A picschool 
child, a school-age child, an adult, a normal or a mentally defec¬ 
tive child—even an imbecile—all these can walk, jump, grasp 
and relay objects, strike, lie down, throw a ball, etc Such activi¬ 
ties make up the standardized tests of our general motot test. These 
movements are then analyzed into objective components which are 
expressed in figures, i.e, the speed, strength, and exactness of move¬ 
ment aie scored. An individual is then scoied accoiding to his de¬ 
viations fiom the noims for liis age and sex. 

Speed is scoicd by the amount of time spent on a given task 
For mcasunng stiength, physical units arc used, while exactness 
is measuicd by llie numbei of mistakes (tlic failuic to carry out 
instructions) Motoi endurance (static and dynamic) and tlic av¬ 
erage WQik tempo and its fluctuations arc also mcasuicd. 

Nine tests aie proposed as follows 

1. Speed and exactness. 

a Walking (the work of the lower cxticmitics) 

Giaspmg and relaying objects (woik of the upper ex¬ 
tremities, light 01 left hand as preferred) 
c. Lying down and getting up (the work of the whole body) 

2 Exactness in thiowmg a ball 

3 Strength 

(7 Distance than can be jumped 

h Blow of the arm 

c, Heaviest weight that can be earned 

4 Motor endurance* 

a. Static (length of time the subject can stand motionless 
with aims extended hoiizontally) 

b, Dynamic (number of jumps that subject can make on one 

leg) 

5 Average tempo of woik (jumping) and its tempo fluctuation 
cxpiessed in a giaphic cuive 

Any loom with a sufficient amount of flooi space can be used as 
the experimental room. 

Measuiements aic secured on three patterns of walking (see 
Figuie 1) . 

1 Walking on a stiaight line (drawn on the flooi), 4 meters 
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long, which has 13 intersections dividing it into lengths correspond¬ 
ing to the average step of a child of school age. 

2. Walking on the outline of a circle, the circumference of which 
measures 6 meters. 

3, Walking on the outline of a square, 2 feet on a jiide 

Each child is required to perform each of these walking tests 
four times, covering 72 meters in all. The time {in seconds) required 
for this peiformance is recoided, and the numbei of meters walked 
in one second is calculated for each individual. This figure gives 
us the coefficient of xvalking-speed 

The total distance (72 meters) divided by the numbei of mistakes 
made in the test gives the number of meters covered with one niis- 
take; this is known as the coefftcient of walking-exactness 

The grasping and relaying of objects is tested under the following 
conditions. The subject stands m fiont of a table the top of which 
is divided into two parts by a line On each half of the table top 
are the outline drawings of the following five objects; book, cup, 
weight, spoon, and pencil. The actual objects corresponding to 
these drawings must be moved from one set of figures to the other 
and back again, the actual obiect each time being placed on the 
corresponding outline. Time is taken and the number of move¬ 
ments performed in one minute is calculated, giving us a coefficient 
of grospmg-speed. The number of mistakes gives the measure of 
grasping-exactness. 

For the lying-down and rising test a small rug is spicad on the 
floor The subject is required to lie down and get up three times. 
Tlie record of the number of seconds allows us to calculate the num¬ 
ber of such movements made in one minute—a coefficient of lying- 
doiun-speed The number of errois serves as a measure of lying- 
down-exactness 

A small ball, 5 cm. in diameter, is used in the test of the ac¬ 
curacy of throwing. It is thiown at five circular targets, 45, 35, 
25, 15, and 5 cm in diameter, respectively. The ball is thrown at a 
distance of 2 metcis The numbei of times each of these* targets is 
lilt is recorded, and from these figures, with the aid of a special table 
(Table 1), a coefficient of the exactness of iluoiuing is calculated. 

The lest of Jumping is carried out ovci a row of numbered lines 
(20 cm apart) drawn on the floor. The length of the jump is mea¬ 
sured by the numbei of the Unc that was i cached 
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TABLE 1 


Figures for the Scoring or the Bat.l-Throwinc Test 


Number of 
hits 

45 

35 

Diameter 

25 

of targets 

IS 

5 

1 

2 

3 

4 

6 

18 

2 

3 

4 

5 

9 

27 

3 

4 

5 

7 

12 

36 

+ 

S 

7 

9 

16 

48 

S 

10 

13 

13 

30 

90 



FIGURE 1 

Plan or thf Experimental Room Used for the Motor Examination 

—scale 
fl—targets 

C^weights for transporting 
D —outlines for walking test 
E —table for grasping test 
F —apparatus for testing strength of blow 
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In measuring the sticngtli o{ the blow a suspended football filled 
with sand, weigliing 2 kilos, is used The ball hangs fiom a block 
m the middle of a seraiciicular frame on which degree measure¬ 
ments aic indicated (see Figure 1), peimitting us to recoid figuics 
from which to calculate the strengtli of the blow delivered by the 
subject (when we have taken into account the length of the cord 
on which tile ball is suspended) The mcasuicment is expicsscd in 
kilo-ccntimoters and is calculated from a special table (Table 2). 

The coefficient of ttanspotted wetghij expressed in kilos, is obtained 
by taking the numerical value of the heaviest weight tliat can be 
carried a distance of 4 meters by the subject 

The numbci of jumps which the subject can make on one leg 
(without touching the othei to the giound) gives us the coefficient 
of dynamic endurance. Fiom this test is also secured tlic measure 
of the average muscnlai work-tempo and its fluctuations. 

The number of minutes duimg which the child can stand motion¬ 
less with his aims stictched out horizontally supplies the coefficient 
(if static endmnnee 

The examination is given as a group experiment, usually to four 
01 five childlen at a tunc, picfcrablv those fiom one home, one 
school class, or similar group This is done because it seems best 
to keep the conditions as natural as possible Children usually 
engage m such activities in groups, also, tlic factors of imitation and 
rivalry aic such natuial parts of activity of the sort that wc are 
testing that it seems best to allow them to operate in the test con¬ 
ditions 

The data which we wisli to report in this paper weie secured 
from a gioup of school cliildrcn between the ages of 8 and 15 
years. They may be grouped according to their age and sex into 
14 gioups, 30 children in each gtoup Because of the smallness of 
the groups and the selection which occurred it has been necessary 
to lesort to the method of interpolation to supplement the empirical 
data in the tables which we picsent 

The following measures were calculated for each group and for 
each measure mean (M), average error (w), and standard devia¬ 
tion (tr) The complete data, including intcipoiations, are given 
in Tables 3-6 and Figures 2-6. 

Examination of tliese tables and figures shows a nuinbei of intei- 
esting facts’ 
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TABLE 4 

-Acs Motor Co£fficients of Speed Strength for Boys 
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The evolution of motor activity between the ages of 8 and 15 
years shows three definite stages: in the nmtli and tenth years there 
IS a negative acceleration in development, from 10 to 12 for girls, 
and from 10 to 13 for boys, a positive acceleration is shown; while 
with the approaching of puberty there is a second period of retarded 
development, whch is more evident m girls than in boys 



FIGURE 2 
SfCBD CoEFTICIBNrS 

A —lying-ristng (number of movements \t\ 10') 
li —walking (number of meters walked in l') 
C —grasping (number of movements m 10') 
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A —spring (length m cm ) 
blow (stiength in kcm ) 

C —transported weight (in kilos) 

The measures of strength and speed ('I'ables 3 and 4, Figures 2 
and 3) show these thiee phases of development, as do also the co¬ 
efficients of dynamic endurance (Tables 5 and 6; Figure 4, B) 
The sex curves foi static endurance diffci—that for the boys sliows 
the thiee phases, wliereas that foi the girls shows a definite fall fiom 
13 to 15 fiom a rathei constant level maintained fiom 8 to 12 
ycais (Figure 4, /I). The curves for exactness rise vciy regulaily, 
showing little influence of puberty (Tables 5 and 6, Figure 5) 

In the speed of walking, boys suipass giils at all ages (Tables 3 
and 4, Figure 2, B). In lying down and rising, at the ninth vear 
the girls surpass the boys, then the age cuives cross each other 
and show a progiessive divergence (Tables 3 and 4, Figure 2, A). 
The extreme diveigence at the I5th year may be explained by 
the unequal influence of puberty on girls and boys- The coeffi¬ 
cients of the speed of giasping arc higher at all ages for girls 
than for boys (Tables 3 and 4; Figures 2, C). It may be noted 
that the three last-mentioned measures show a relationship between 
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TABLE 6 

Sex-Age Motor Coefficients of Exactness, Tempo, and Endurance for Girls 
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static endurance (in 0.01') 
i)^d)>nam>c emUirance ('m number oi jumps) 


the sews wh\ch ro\ght have been expected: The guls excel in 
the activity that requnes the use of the finei coordinations, while the 
boys e?:cel in those which require the grosser movements. 

In the measures of exactness of movements, guls surpass the 
boys m thtce tests • walking, lying down, and grasping However, 
in the accurate throwing of a ball boys suipass guls at all ages, 
the diffeicnce between the cuivcs increasing with age. (See Tables 
5 and 6, and Figure 5.) 

All three measures of strength show a superiority of the boys 
which increases with age (Tables 3 and 4, Figure 3) 

The average rate (tempo of jumps) curves cross each other at 12 
years, the girls’ rate inciwsing at that age, while the boys’ rate 
deciea&es (Figure 6) Girls are superior tp boys on the dynamic 
endurance test only at the ninth vear (Figuie 4, B) The curves 
for static endurance also cioss, that for the girls falling and that 
for the boys rising (Figure 4, A). 

Summarizing the iclations between the age curves of the sexes, 
we may say that the boys’ coefficients of speed of walking, speed 
of lying down, all three coefficients of strength, that of exactness 
of ball-throwing, and that of dynamic endurance surpass those of 
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FIGURE 5 

Exactness Coffticients 

^—exactness of walking (number of mcterg with, one mistake) 
B —exactness of ball-throwing 



a 9 xo 11 la u 14 iG 


FIGURE 6 
Tempo Coefficients 
A verage number of jumps per second 
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the girls, —0.5 (t for boys corresponds to -f-O.itr for girls. The oppo- 
site relationship is found with the measures for the speed of grasp¬ 
ing and for exactness m walking, grasping, and lying down. The 
curves foi the rate of woik (jumping on one foot) and for static 
endurance cross, le, each sex excels for a pait of the seven-ye.ir 
period. 

Our subjects are in the third period of Homburger's grouping, 
the period of formation of the psycho-motor apparatus, just ready 
to enter into the pubertal peiiod, which was characterized by Hom- 
burger by awkwardness, superfluous movements, and the lack of 
inhibition. He explains the general motor state by the letaided 
development of the central appaiatus, which lags behind the pen- 
pheial apparatus, destroying the general ordci of functioning of the 
latter. Our lesults show the influence of the pubertal period, slow¬ 
ing up the increase of coeflicients, and in some cases actually de¬ 
creasing them 

The retardation of motor development during the ninth and tenth 
years can be explained by some of oui other experimental data which 
show the unusual development between the fifth and eighth yeais, 
the later retardation raay he a leaction to that rapid development 
From 11 to 13 there is another spurt m development. This is the 
pre-pubcrtfll period and is a period of quick, many-sided development, 
which changes with the onset of puberty 

After working out the sex-age distiibutions of the motm coeffi¬ 
cients, motor profiles arc constructed in conformity with the method 
used in constructing the anthiopomctrical profiles which are widely 
used at the present time. Thirteen values are used' 3 speed mea¬ 
sures, 4 exactness measures, 3 of sticngth, 1 of late, and 2 of motor 
endurance Means and sigmas are calculated for each measure and a 
profile card constructed for each age and each sex, 14 in all With 
tliese as a basis, the individual and group profiles are drawn 

Group profiles are considered normal if the profiles fall between 
±0 So- (or less if the group consists of more than 50 children) 
Individual profiles are rated as normal if all points fall between 

Figure 7 shows the profiles («) of an imbecile boy, (b) of a boy 
from a normal school, and (c) of a motor-gifted girl from a ihvth- 
mic studio The motor charactetistlcs of each of these individuals 
may be seen readily by considering first the general height (H) of 



Individual Motor Profiles 
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the profile, i.e., the mean obtained from the sigma deviations on 
all the components of the profile, and, secondly, by the heights of 
each coefficient-group, i.e., speed, exactness, strength, tempo, and 
motor endurance. Thus the mentally defective child has the low¬ 
est standing in exactness, endurance, and speed, with comparatively 
normal strength, all deviations together giving an H of —l.lcr 
The fluctuations of the normal boy’s profile aie insignificant, and 
his H of “f-0 2(7 lies very neai M, the mean. The piofile of the 
motor-gilted girl shows a high standing on exactness and endur¬ 
ance, the H of -f-OTo- places her at nearly one sigma above the 
mean. 

The deviations of tlie group-coefficients are rather definite for 
different types of defective children and show a chaiactenstic motor 
profile for the psychoneurotics, the blind, the deaf and dumb, etc. 
This pioblem we have discussed elsewhcie, however, and we will 
therefore not consider it further at this time. 

Summary 

In summary we might say that the proposed method of investi¬ 
gation of life-essential movements and the resultant motor profiles 
makes possible (1) the determination of the level of the child’s 
motor development much the same as other methods have made pos¬ 
sible the determination of the child’s mental level; (2) the coricc- 
tion and development of motor ability through diagnostic use of the 
profiles, and (3) the scoring, i.e., actual measurement, of such im¬ 
provement as the result of pedagogical work. 

P. Lesgaft has stated the purpose of physical education as. “bring¬ 
ing the nervous system to such a state that a maximum quantity of 
Its best work can be performed with a maxmium speed and a mini¬ 
mum expenditure of strength.” The best work of a given child, 
i e, that which his system is capable of producing, can be deter¬ 
mined only experimentally, this explains the modern tendency to 
adopt the methods of motoi investigation m pedological piacticc. In 
practical life the immediate examination of the results arc obtained 
and fixed 

Bekhterev's Reflexological State 
l^istitnte of Brain Researches 
Leningrad, XJ. S S. R 
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LA SPHfeRE MOTRICE DES ENFANTS D’AGE SCOLAIRE 
(R^sum^) 

Cette etude du diveloppernent motenr des enfanta ages de 8 A IS ans a 
its faite aelon une methode suggetie par A Dernowa-Yarmolenko, laquelU 
se compose d’cvaluer divers mouvcments "easentiels a la vie " On obtient des 
mesiirea des composantes suivontea (1) la vitesae de la marche, (2) I'ex- 
actitude de la marche, (3) la vitcase de prendre ct dc paaser des objects, 
(4) Inexactitude dc prendre et de passer des objets, (5) In vitesse de sc 
couchcr et de se lever, (6) I’exactitnde de sc coiicher et de se lever, (7) 
Vexaclitutle lie jeter une i>aUe, (i) la longueur du saut, (9) la toicc d’un 
coup, (10) la incsuie du plus iourd poids qu’on piHsae porter, (11) la duree 
dll temps que le siijet pent se tenir debout sans motion les bias etendus 
hoii70ntalement (endurance stntique), (12) Ic nombrc de aauts siir une 
jambe (endurance dynamique), ct (11) la vStcsse moyennc du travail (la 
Vitesse ilcH sauts sur une jambe) 

Les donn^es obtenues de I'examen d’une population acolaire normale 
(ages S-15, 30 gargons et 30 (illes dans ebaque groupc de chaque age), avee 
queiqiies interpolations, sont pidaentees en forme de tableaux et cn forme 
grnphiquc, fournissant lea moyennea, lea erreurs moyennes, et lea ecarts 
etalons (c's) pour chaqiie age et chaque sexe pour chaque composante Les 
moyennes et les cr's sont aussi employics pour former la base pour la con¬ 
struction des prolils individuels qui correspondent aux profils anthropo- 
mdtriques qui sont beaucoup employes a present. 

Le profil moteur le rend possible de determiner le type moteur et la posi¬ 
tion motrice relative d’un enfant ainsi qu'un don motenr quclconqiie ou un 
defaut moteur quelconque. 

Yarmolenko 


DER MOTORISCHE WIRKUNGSKREIS SCHULPFLICHTIGER 

KINDER 

(Referat) 

Diese Untersuchung der motonschen Entwidclung von Kindern im Alter 
zwischen 8 und IS Jahren vrurde mit einer Mctliode nusgefuhit, die von 
A. Dcrnowa-Yarmolcnko vorgeschlagcn vrurde und die aus der Bewertung 
verschicdener "lebenswesentlicher" Bewegungen bestehc Es wurcicn Mes- 
sungen nngestellt an folgenden Tatigkeitcn (1) Schnelligkcit des Gchens, 
(2) Genaingkeit des Gehens, (3) Schnelligkett des Greifens, (4) Genauig- 
keit des Ergrelfens und des Weitcrgcbena (relaying) von Gegenstanden, 
(5) Schnclligkeit des Sich-Niedeilegens und dea Aufstehens, (6) Genauig- 
keit des Sich-Niederlegcns und des Aufstchens, (7) Genauigkeit beim 
Werfen eines Balles, (8) Lange des Sprunges, (9) Starke eines Faust- 
schlages, (10) Mass des schwersten Gcwichtes, das gehober werden kann, 
(11) Zcit wahrencl der die Versuchsperson besvegungslos mit horizontal 
ausgestreckten Armen steheU bleiben kann (statischc Aiisdauer), (12) 
Zahl der Sprunge auf einem Bern (dynamischc Ausdauer), und (13) durch- 
schnittliche Schnelligkcit bei der Tatlgkeit (Schnelligkeit [rate] des 
Spnngens auf einem Bein) 

Die diirch die Untersuchung der Mitglieder einer regelmassigen [nor¬ 
mal] Schulgcmeinde erhaltenen Befunde (an je 30 Knaben und 30 Mad- 
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chcn aua jeder Jahrgrugpe >m Alter 2 bis 15, werden rnit einigen Inter- 
poUeiungen la tabulartacher imd m graphisdiec Form angegcbcn. Auf 
dieae Weiae werden uns fur jedes Alter und fur beidc Geschlechter in 
Bezug auf jcden Bestandteil der Pnifungcn Diirchschiuttszahlen, durth- 
schtiittliche Fchlcr, und Nonnalabweichungen (ff's) zur Verfugung gestellt 
Die Durchachnittszahlen und Nonnalabweichungen verwendet man auch 
als Basis zur Konstiuirung individueller Profile den anthropometnschen 
Profilen cntsprechend, die heutzutage weitlaiifig gcbraiicht werden 
Das motorische Profil crmoglicht die Bestimmung des motonschen Typus 
und der relntiven motonschen Stcllung des Kindes, wie aucli einer etwaigen 
motonschen Begabung oder ernes inotortschen Manges 

Yar-Molssko 



THE FUNDAMENTALS OF A METHOD OF INVESTI¬ 
GATING THE FUNCTION OF THE NERVOUS 
SYSTEM AS REVEALED IN OVERT EEFIAVIOR'' 

hum the Liiiniffiiul Instiluh of C/iihl /luil Yaii/h IIiui]lh Caic 


A A. Ui:rno\\a-Yaumoli nko 


The Leniniijind Institute of Child and Youth Health Caic statted 
its task witli tlic pioblcm of finding a method liv which it ^vol]l(l l>e 
possible to detcimine the ajrc and sc\ chaiacteiisttcs of the fimctinii- 
inj: of tile ncivous system in iclatioii to the icguhition of beliavioi 
One of tlie chief difficulties of this pioblcm lay fii tlie fact that the 
expelimcntal session hatl to be kept shoit cnoii;ih not to iiitcifuic 
with the Ai'oik of the otlici laboiatones llumigh which the cliiUl had 
to pass in the cotitsc of his ictjulai examination (.intluojiomctiical, 
pcdiatuc, etc) The time was aihitiaiiiv fixed at a quaitei of an 
lunii, wliicli IS n vciy slum pciiod foi cxpciiinciilal woik Only in 
laic cases weic icpeatcd cxaimiuitioiis possible 

Since we wcie intcicsicd in the mcchams.m of the neivous system 
as the basis of child bchavioi, oui method was neccssaiily coiiceiiicd 
xvith the ovcit hchavioi of the oiganism and, coii'^eiiiiciuly, xvith clie 
activity of the iictuomusculai equipment. Theieloic Pavlov’s 
method, which deals with sccictoiv .ictivity, could not he used We 
know today chat in luiman beings the so-called fundamental icflcxes,^ 
1 c , the defensive, nutiitivc, and sexual, have uiuleigoiie a complete 
change because of social factois They aic socially inluhited, even a 
small child does not take sweets without a vcibal disinbihition in the 
foim of "you may,” "t.ikc it,” etc liecausc of this social conditioning 
It seems chat the musciilai icaction in connection with a \cibal 
instiuction, as "picviously conditioned bchavioi,” is hettei suited foi 
cxpciimciUatioii on human beings, even with childien, in oulci to 
thioxv light on the function of the biam hcmisplicics 'Ihciefnic, 
the method of using a veibal stimulust (instiuction ot oidci) in 

Accepted toi ptiblicaiinn by AlcTaiidei Sctiiuci maim ot the gditoiial 
Uoaici and received m the EJitoiial Office, Dcctmbci 1, 1530 
'Callul fwndamciUnl by BtUlUeicv, unconditioned bv PaxUiv 
fEditoiial note “bomiiliis” has httii substituted foi tlie wnid “iMitatoi" 
which was iistil in the tiansldtiun submitted b> the aiithoi—L Ilaiden 
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aisoci.ition \vitli .i musculai ie.action li.is been adopted in leflcxolo^i- 
cal examination of chddien in the JJekhtciev Institute foi 
Resc.iiches in Leiungiacl The c\peiimcntal method used m die 
sLudv which IS cicsciihcd in this papei is based on th.it piinciple 
Tlie tap of a pencil on the table was dioscn as the associated 
(atcompanyiiig) stimulus, the sound of a tap being a common audi- 
toiy stimulus in cvctxdat life Musical sounds, such as the itngiipr of 
a bell, 01 even a squeak itiav evoke oucntative leactiont, of a paiticu- 
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lar character, a fact which may complicate the response reactions. 
Our method enabled us to work without any special apparatus 
Figure 1 shows the general experimental set-up The examiner 
sits at a small table The child who is being tested sits facing the 
examiner, but a little to the left of the table The child’s position 
IS determined by that of the examiner, i.e, one leg is swung over the 
other, the child’s light hand rests on his knee. If the child is small, 
a foot-stool IS put under his feet to give him the propei support. 

The lecord sheet, as well as the expeiimcntci’s right hand, is hid¬ 
den fiom the child’s view by a sciccn oi by a large book standing 
open on the table. This makes it impossible for the child to see the 
movements of the examinei’s hand in taking the records and m tap¬ 
ping the pencil on the table When the child is seated in the chair 
m the requiicd position, tlie examiner says, “Look at me and do 
what I do." He then waits a ceitain number of seconds, as shown 
on the record sheet (see plan of record sheet shown as Figure 2),^ 
and the experiment begins It involves the following details, (a) 
a tap of the pencil on the table (behind the scicen), (b) a two-sec¬ 
ond pause, and (c) the examiner’s lifting his hand to a level with 
his head and holding it thcic foi three seconds 

This association is thus given: the tap of the pencil and the lift¬ 
ing of the hand after the lapse of t\vo seconds The child, following 
the instiuctions given him, also lifts his hand. Tins combination of 
stimuli IS repeated ten times 

If the child lifts Ins hand following the tap, before the examiner 
has lifted his hand,® a minus sign is put in the appiopriate place on 
the recoid sheet If the child lifts his hand only after the examinei 
has lifted his, a plus sign is cntcicd 

Immediately aftei the ten repetitions of the tap-raising-thc-liand 
association (laising the hand being hcrcaftei spoken of as the fitst 
patiein), testing with anotlier pattern follows, This second pattern 
IS the spoken sound "w." The test is scored m the same wav as the 
first The third pattern is a tap of the foot, the procedure of the 
test and of the scoring remain the same 

®The numbers on the left side of the record sheet show the time in seconds 
which must elapse before the stimulus is given 
*The two-sccond interval between the tap and the raising of the hand by 
the examiner is given to allow for this to happen After the lapse of two 
seconds, whether or not the child has responded, the examiner gives the 
pattern, i.e, raises his hand 
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RfiCOBD SH££T FOR TUB REFLEXOLOOIC^ EIAUXNA7I0N 


Rant 


Sumaad 


Age 



FIGURE 2 

Record sheet for the Replbxological Examination 

Editorial note The headings have, of course, been translated, and this 
leproductton is of a typewriUen form prepared m the editorial ofhee. The 
handwritten additians were also made in this office to facilitate description 
of the examination in the text of the article—L, Harden 
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The testing of these three patterns, each repeated ten times, makes 
up the first part of the examination Summarizing, we have (<7) 
the lifting of the hand—a visual pattern, {b) the spoken sound "ai” 
—a sound pattern, and (c) the tap of the foot—a combination of a 
visual and a sound pattern. The tap of the pencil precedes each of 
these patterns. 

If the child lesponded even once with the pattern movement or 
the spoken “ai” without the reaction of the experimenter, i.e., if his 
response followed the tap of the pencil only, it means that the asso¬ 
ciated leflex was exhibited When the examination has been com¬ 
pleted the number of such responses is entcied in red on the record 
sheet and is lated as associated excitement 

If the child gave no icsponse either to the tap or to tlie pattern, 
this fact is enteied in blue on the sheet and is lated as inhibition 
The first part of the examination, then, furnishes data on the fol¬ 
lowing points* (fl) whether or not the nssociatcd leflex was ex¬ 
hibited, (i) if exliibited, was it extinguished, i.e , did it later fail 
to appear; if so, how soon did such extinction occur, 1 e, how many 
times was the pattern exhibited m response to the tap only; (c) 
whether or not the response was given to all the pattern, (<•/) whether 
or not the response coi responded to the pattern given or to tlie pre¬ 
vious pattern. Responses to the previous pattern did occur, and, we 
believe, sliould be considered as "tiaccs”; m scoring we counted them 
as associated excitement and indicated them in red on the record sheet. 

The second part of the experiment follox^^ immediately after the 
first, with no fixed lest period. An idea of the general plan of this 
part of tile examination may be gamed by reference to Part 11 of the 
record sheet as repioduccd in Figure 2. 

The same time relationships aie observed as in Part I, i.e., the 
unequal intervals intervene between trials as shown in the first col¬ 
umn of figures in Part I of the recoid sheet The two-second interval 
between the tap of the pencil and the giving of the combined pattern 
by the examiner is also maintained in, order that the associated reflex 
may be given a chance to show itself. 

In the first section of Pait II (Figure 2, Pait II, < 7 ) nil three 
patterns are given simultaneously, thus they arc integrated in time 
Four trials or associations are given and the following items noted 
on the recoid sheet* («) did the child exhibit all three patterns as 
did the experimenter, (i») if not, how many patterns did he miss, 
and (c) did the child give the response after the pattern was given 
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by the examiner or did he give it after the tap only The absence of 
some of the patterns is rated as msuffiaent integration and scored m 
blue As in Part I of the examination, if the child made movements 
after the tap of the pencil but before the pattern was given, those 
movements having been acquired in the earlier part of the examina¬ 
tion, it was rated as a phenomenon of the “trace” type and was scored 
m red as associated excitement. 

The examiner then eliminates one of the three patterns (Figure 
2, Part II, h) and notes whether oi not the child does the same. If 
he responds distinctly with only those of the patterns which are given 
hv the examiner, it means that the child inhibits diffeienitall^ (selec¬ 
tive inhibition) If he docs not give the same patterns as arc given 
by the experimenter, it means that his inhibition is not concct, lus 
differentiation is not sufficient. In such a case the superfluous pat¬ 
terns are scoied in red, the missing ones in blue. 

Ne.xt the combination of the three patterns is leinforccd by two 
repetitions (Figure 2, Part II» c). Following this, the examiner 
omits the second pattern (Figure 2, Part II, d), and then, in the 
same way, after another two-repctitlon reinforcement of tlie com¬ 
bined pattern (Figure 2, Part 11, ^), he omits the third pattern 
(Figure 2, Part II, /). Finally, two patterns out of the three are 
omitted (Figure 2, Part II, g) This completes the examination 
The results, when entered, supply data on the following points. (/r) 
the formation and extinction of the associated reflex; [b) exclusion, 
an iiihibitive process, (<r) differentiation (selective inliibition) ,* and 
{d) integration (selective integration) 

The following question may be asked: Why are the pattcins in 
the first part of the experiment given just ten times, no moie and no 
less? It was determined cmpiricallv that, under the conditions of 
the examination, in most childien of school age the associated reflex 
was established in the course of ten repeated associations of the lap 
of the pencil with the pattern But, even if the associated reflex 
does not show itself overtly during the first part of the examination, 
that does not mean that it was not formed at all—it may show 
itself during the second part of the examination. This is the phe¬ 
nomenon of which we have spoken before, t!ie so-called “trace ” 
It may also be called "inhibition from the very beginning,” in fact, 
It is so considered in the Bekhterev Institute. 

Associated activity is the natural and indispensable function of 
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the nervous system, but the oveit manifestation of the reflex is by 
no means necessary. The regulation of its manifestation is cared for 
by the process of differentiative inhibition Thus the formation and 
breaking of the associations* must be consideied as processes of 
excitement and inhibition and are shown quite adequately by our 
experimental method 

In fact, this simple examination, which requires no special appa¬ 
ratus and veiy little time (12 minutes), makes possible the collection 
of data on the quality of the function of the nervous system and all 
its essential characteristics. It has been used for several years by 
the Leningrad Institute,® and the data collected have made it pos¬ 
sible to compare the ratings of diileient groups of children, viz, 
pupils of the schools foi pedagogically untrained children, pupils of 
the factory schools, pupils of schools foi the feebleminded, etc 

We have at piesent over 6000 results of individual investigations, 
on the basts of which it would be possible to determine sex and age 
norms, as well as the characteiistics of the different groups. Corre¬ 
lations between the scores on this examination and ratings on social 
conditions, the general state of the organism, success in school work, 
etc., might also be determined. 

In order to put the data of the reflexological examination in a 
precise and understandable form and to determine in how far the 
function of the central nervous system of a given child compares 
With that of others of his age and sex, norms were woikcd out bailed 
on the results of the investigation earned out in one of the Lcnin- 
giad normal schools (School No. 199) One thousand pupils of 
both sexes, from 8 to 19 years of age, were examined. 

Two points should be noted m rcgaid to the subjects of this 
investigation (a) All pupils of the school were tested, hence there 
was no special selection. (A) Howevci, it must be borne in mind 
that a natural selection necessarily opeiated in the higher grades, 
since the children attending those grades arc naturally the most suc¬ 
cessful students. This fact may have an influence on the individual 
components of some profiles whicli show a markedly high level in 
subjects between 14 and 15 years of age 

Fiom the data obtained on these one thousand pupils sigma dis¬ 
tributions were made for each sex and each age from 8 to 19 years in 


^In a simple or more complicated aspect 

"During every year from 2000 to 2500 children are examined 
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the same manner as had been done for the antliropometric measuies 
The anthropometric profile presents the charactciistics of the physi¬ 
cal development of a child m relation to the average child of his age 
and sex, -while the refiexolc^Ical profile shows the developmental 
level of the various mechanisms of the nervous system of each child 
in relation to the average, or, m the c.ise of group profiles, the aver¬ 
age rating of the group on each of the components as compared witli 
the standing of the normative group. 

The stability of the type of function measured is shown by our 
repeated examinations, the changes occurring only with age. It was 
shown that 81% of the recoids of the second investigations showed 
the same character of function as did the first investigation, and only 
19% of the cases showed a lather distinct deviation from the pre¬ 
vious profiles In most of these cases of distinct deviation the pres¬ 
ence of some biological factor could be shown to have been a distuib- 
ing element at the time of either the first or the second testing; in 
some cases disturbing social factors seem to have played a part. 

In the actual preparation of the profiles a card covering 17 points 
(presented as Figure 3), data on each of which arc obtained from the 
record sheet, is used. Each point represents a component of the total 
function of the nervous system. 

We shall now take up each of these components m turn. Figures 
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Ace Curves tor CoMi’ONBN're 1-7, ie. Those Rated as Skowino 
Associated Excitement 

Editorial note Figures +, 5, 6, 9, 10, and U have been used ns submitted 
by the author. In referring to Figures 4, 5, and 6, note tlint the numbering 
of the various sections, uc., the curves for the successive components, runs 
from bottom to top Note also that the measures (ages in years) indicated 
along the abscissa, as given at the bottom of the first column of Figure 4 
and at the bottom of each column of Figure 5, appiy toi all sections of these 
three figures The figures on the ordinates indicate average numbers of 
occurrences of the various responses, except in the cases of Components 
1, 2, 15, and 16, where the figures are in percentages, and in the case of 
Component 17, where it is not clear to what they refer—L Harden 
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4, 5, and 6 present the age curves for each of the components sep¬ 
arately The solid lines represent the curves for the boys, the dotted 
lines, tliose for the girls. 

First component. Response without stimulus. The examiner 
scores on the record sheet the reproduction of any pattern which 
occurs without the tap of the poicil and the examiner’s pattcin. 
The age cuive of this component increases progressively up to the 
eleventh year, remaining after this age at the level of 100% (total 
diopping out of such lesponses), which means that the greater ike 
age the less fieqiient the exhibition of this component The pres¬ 
ence of tins factor is scoied with a plus sign on the card, while its 
absence is scored with a minus sign The rating here is what might 
be termed of an “alternative character " This component is scored 
m the first as well as m the second part of the examination 

Second component. Qccwteiice of the associated reflex. Here 
again the score is an alternative one, the expeiimenter records 
whether or not the associated leflex was exhibited duiing the hist 
part of the test, The curve decreases with age which means that 
the greater the age the less frequently is the associated reflex niani- 
fesied. In scoring this component the experimenter uses a plus sign 
to designate the piesence of the reflex and a minus sign to denote 
that it did not appear 

Third component' Association at which the associated reflex ap¬ 
pears. The cxaminei enters on the profile card the number of the 
association (trial or repetition) at which the associated leflex made 
Its first appearance, 1 c., he takes the trial number of the first red 
minus sign on the left of the recoid card If in the ten trials with 
the first pattern the associated response did not appear at all, the 
score is counted from the number of trials fiom the beginning of 
the pattern in lesponse to which the reflex was first shown In case 
the reflex docs not appear at all the score is given on the card as 
10 4" ‘'j which simply means that it is recognized that the associated 
lesponse might have been established if more than ten trials were 
given. The curve for this component rises with age, i e , the greater 
the age the more the associations needed in order to establish the 
associated response. 

Fourth component’ FI umber of associated reflexes In scoring the 
fourth component the examiner counts the actual number of overt 
responses, i e., all the red minus signs on the record slieet for the 
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first part of the examination The curve for this factor falls with 
increase in age, i.e., the greater the age the simller the number of 
reflexes displayed 

Fifth component Number of Uaces The score for this compo¬ 
nent IS derived from the records of the second part of the examina¬ 
tion, 1 e, during the testing of the intcgiation and differentiation 
processes, and is determined by the frequency of appearance of le- 
sponses to the tap of the pencil alone, le., piior to the examiner’s 
giving the pattern The cuive falls with age, le, the greatei the 
age the fewer the Uaces. 

Sixth component Nunibet of superfluous responses when exclud¬ 
ing one pattern, (From the second part of the examination ) This 
component is lepiesented by that type of response in which the child 
responds with superfluous patterns when the examiner excludes one 
or two patterns. Those responses (ocaining at the veiy end of 
the examination) in which the child gives two or three patterns 
when tlie experimentei gives only one aie also of this general tvpe, 
but we have consideied them separately as the seventh component. 
The score foi the sixth component, then, is the numbei of superfluous 
responses when the exainmei has eliminated one pattern The curve 
falls with age, le, the gtealer the age the less fieguentlv are the 
supcifluous patterns exhibited 

Seventh component Number of superfluous responses when ex¬ 
cluding two patterns The score for this component is determined 
by the numbei of superfluous icsponses occurring at the very end of 
the examination when the examiner has eliminated all but one pat¬ 
tern Like that foi tlie sixtli component, the cuive falls with age, 
lie, the oldei the subjects the fewer the supeifluons patients e'x- 
hibited when the examhiei has elwunated two of them. 

Since the seven components which wc have considered thus far 
may all he attributed to the phenomenon of associated excitement, 
we have united them under that title on the cauls 

Eighth component' Number of fatluies to give response move¬ 
ments. This score comes from the first part of the examination and 
consists of the number of trials or associations in which the child 
did not respond to the examiner’s pattern. On the lecord sheet 
this is scored in blue with a minus sign just to the right of the 
printed figures The cuive decreases with age, i e., the older the 
subjects the less frequently do we find this lack of response, or inhi¬ 
bition 
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Ninth component: Number of iespouses of one pattern to tvjo. 
(From the second part of the examination.) The score is deter¬ 
mined by tlie number of times the child gives only one pattern wlien 
the examinei gives two patterns, i c, excludes one of the three 
The curve shows that the greater the age the less fiequenih does 
this rfe^cicncji of i espouse occur. 

Tenth component: Numbet of tesponses of two patterns to 
three. (From the second part of the examination.) As -with the 
ninth component, the score is the number of incomplete lesponses, 


JlisociaUd 3nliiSition 



Age Curves for Components t-H, i.c, Those Rated as Showing 
Associated Inhibition 
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and the curve shows that the greatet the age the less frequently does 
the incomplete response occur. 

Eleventh component: 'Numbet of responses of one pattern to 
thee. (From the second part of the examination.) In this case, 
when the examiner combines the three patterns, the child responds 
to only one of them. The response is scored as occurring once, 
more than once, or not at all. The ctuve falls with the inc} easing 
age of the subjects, and after 15 ycais occuis only in rare cases 
Components 8, 9, 10, and II are combined under the title of "as¬ 
sociated inhibition.” Only supcifluous inhibition is scored under 
these components, since the insufliciency of inhibition is scored as 
the process of associated excitement undci Components 1-7. 

Twelfth component' Elumber of correct differentiations (From 
the second part of the examination.) The cxaminci here determines 
the number of correct responses, i e, the number of trials in which, 
duiing the excluding of one or two patterns, the cliild iCvspondcd 
with the same pattern or patterns that were given by the experi¬ 
menter. The curve is found to rise with incicasing age of the sub¬ 
jects, i.e., the greatei the age the gieatei is the nuvibei of correct 
differentiations 

Thirteenth componeui' Inertia (From the first part of the 
examiciation ) The icoie for this component consists of the num¬ 
ber of the responses m which the child gives the previous pattern 
when the pattern for the present response has not yet been given by 
the examiner or when the next pattern has been given 
Fotitleenih component Niimbei of tespouses of other movements 
(From the second pait of the examination.) Under this component 
are counted responses which include movements other tlian those 
given by the examiner when he eliminates one o: two patterns. 
The number of false responses constitutes the score 

Components 12, 13, and 14 aic grouped together under the title 
of "differentiation,” since the presence of differentiation is detei- 
mined by the scores on these components 

Fifteenth component Differeiittatwe integration. (From the 
second part of the examination.) The examiner records whether 
or not all tile complicated patterns are fully reproduced by tlie 
child, i e, whether or not the cliild integrates selectively. If he 
docs, the response is scored plus; if even one pattern has not been 
fully reproduced, the response is scored minus. The appearance 
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oi differentiation (Component 12) is aUo noted, for it tnav be ’sup¬ 
posed tli<it the patteins are given in full not because of selective 
mtegiation but because of associative excitement (traces). In this 
case the patterns are exhibited in response to the tap only, before 
the exainmci has time to exhibit them 

Sixteenth component ‘ Tiace-uitegrntion {false). The following 



AoB Curves for Components 12-17, le. Those Rated as Showing 
Differentiation, Intecrahoh, and General Quality 
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cases aie scored under this head. («) th(»e in which all patterns are 
given in full; {b) those which arc given because of association, i.e, 
immediately after the tap, before the examiner's pattern, and (c) 
those which show a lack of differentiation when one or two patterns 
are excluded The presence of each of the thiee phenomena is 
scored minus, their absence is scored plus. 

Seventeenth component "Qnahty" group. Fiom the rating table 
(reproduced as Figure 7), the “quality” group to which the func¬ 
tion of the nervous system of a given child must be assigned is deter¬ 
mined, and the corresponding level noted on the profile card 

We may now consider briefly the drawing and intcipictation of 
the profile. The profile card (see Figure 8) is airangcd according 
to the following general principle: If the curve for a given profile 
rises with increasing age, the data are ranged from bottom to top; 
if the curve falls with increasing age, the data are ranged tiom 
top to bottom, i.e, m inverse order. Thus, the best lanking is 
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FIGURE 7 

'QuALirr''-G roup Rating Tadle 
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always at the top, the poorest at the bottom. As shown in the 
figure, the mean of the group {M) is marked off with a heavy hne, 
while each line above or below represents plus and minus sigma 
deviations fiom that mean. The individual scores (from the orig¬ 
inal record sheets) on each of the 17 components are conveited into 
sigma scores and the appropriate standing indicated on each of the 
17 vertical lines of the profile card The profile is then completed 
by drawing tlie connecting lines. 

For each individual the average of all the sigma standings is 
then computed and indicated as H (height). An H falling between 
± 5 is considered noimal, while an H higher than -[-•S is rated as 
supernormal (see curve No I, Figure 9, where H 6) A pro¬ 

file which shows marked deviation (2 ir or more) both above and 
below M IS rated as abnormal and is considered to indicate dis- 



FIGURE 8 
Profile Card 
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Jijpicaf 

7ejP(jxofo^»ca( cuiv'es 



FIGURE 9 

Typical Reflexolooical Curves (Profiles) 


function of the central neivous system (see curve No 2, Figuie 9). 
If H IS lower than .5 the individual is rated as having subnormal 
functioning (sec curve No. 3, Figuie 9, \vhere H = —2 4).^ A pio- 
file may also leveal peculiarities or specific disabilities of an individ¬ 
ual Foi instance, Curve No 4, Figure 9, shows supernormal rating 
except for an exaggerated associated excitement. 

Gioup piofiles may also be drawn Figure 10 presents such a 
profile for 14-year-old boys and girls (separately) of a pedagogically 

•Editorial note The figure given on curve No 3, Fignie 9, is 0 24, whicli 
19 obviously inconect—Harden 
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untrained group In preparing the group profile the record sheets 
arc first classified according to sex and age, and the average rating 
on each component is then calculated for each sex-age group, and 
the profile drawn as for an individual; the profiles for both sexes 
may be entered on the same card as shown in Figure 10. 

In Figure H we illustrate another method of organizing the data 
with 'which we have been dealing which shows very clearly the pro¬ 
portions of normal, supernormal, and subnormal cases in any given 
group 

Summary 

In tins paper a brief description is given of the refiexological cx- 
ammation ■which is used at the I^eningrad Institute for Child and 
Youth Health Care as a part of a more general examination. The 
purpose of the particular examination is to determine age and sex 
characteristics of the functioning of the central nervous system as 
revealed by the associated-reflex technique. 


^eueiaS cw.?veo|tlifsekoof Jot 

catti^ unhavtvei (7^6 f>u.pi6) 



FIGURE 10 

Group Curve (Profile) for a Schoop Oh Pedacocically Untrained 
Children (776 Pupils) 









FUNCTION OF NERVOUS SYSTEM AND BEHAVIOU 


337 


^99 ^lozmafscKooE 




PupiCa oj tKe /acloiy- acKooC} 
'Kzo.ano^ Znawja* "^tCjn-Scya 



FIGURE II 

Diagrams Showing Percentage Distribution of Normal, Subnormal, and 
Supernormal Individuals in Various Schools 

From experimentation with the establishment of three very simple 
associations, and combinations of these, scores are obtained on 17 
components (grouped under the following categories’ associated 
excitement, associated inhibition, differentiation, and integration), 
which reveal all the essential characteristics of such functioning 
Age curves for each component (for each sex) are presented for 
a group of one thousaJid 8- to IQ-ycar-old pupils of a Leningrad 
school. 

The construction of profiles is described, and a few individual 
profiles presented to illustrate the various levels of functioning The 
group profile is also illustrated 

The Leningrad Institute for Child and Youth Health Care 
Leningrad^ U S. S R 
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LES PRINCIPES FONDAMENTAUX D'UNE METHODE POUR 
ETUDIER LA FONCTION DU SYSTSME NERVEUX COMME 
MONTREE PAR LE COMPORTEMENT OUVERT 
{ Viitumi ) 

Dans cet article on donne une courte description de I’examen rertexologlque 
dom I’on se aeit A I’lnatitut dc LAningrnd pour \a Sant6 dca Enfanta et des 
Adolescents comme pnrtie d\in examen plus geneial Le but de cet exameii 
special et de determiner les caractiriatiques d’age et de sexe du fonctionne- 
raent du ayst&mc ncrveux central comme montrecs pai la technique du r6- 
/lexc nasoci^ 

Do I'expdnmentation avec I’etablisseroent de trois associations tres simples, 
at dcs combinaisona de celles-ci, on obtient des resultata sur 17 composantes 
(groupeea sous lea catdgoriea auivantea. agitation aaaocide, mhibition aa* 
gocicc, diEereiitiiition, et integration), leaquelies montrent toiitcs les carac- 
teristiqiies assentielles de cc fonctionnement. 

On presente des courbes d'age pour diaque composantc (pour chaque 
sexe) pour un groupe de mills dlfives d'line icole de Leningrad, ages de 8 a 
19 nng. 

On d^ent la construction des profils, et on prdaente quelques profils indi- 
viduels pour illuatrer lea divers niveaux du fonctionnement. On prisente 
aiissi ]c profil coHectif. 

Dernowa-Yarmolenko 


GRUNDLAGEN EINER METHODE ZUR UNTERSUCHUNG DER 
TATIGKEIT DES NERVENSYSTEMS IN IHRER OFFEN- 
BARUNG IN DER AttSSERLICHEN TATIGKEIT 
(Rcferat) 

Es \Tud in dieser Abhandtung die im Leningrader Institut fur Geaund- 
heitapfiege der Jugend als Tcil einer mehr allgemienen Untersuchung 
verwendete reflexologische Untersuchung kurz beschneben Absicht dieser 
besonderen Untersuchung ut die Bestimmung der fur jedes Gcschlccht und 
verschiedene Alter karakteristischen Merfcmaie der Funktloniening des 
zentialen Nervcnayateins in ihrer Offenbaning dutch das assoziiettc-Re- 
fiexverfahren (associated-reflex technique) 

Aus der Bxpenmenticrung mit der Bildung dreier sehr einfacher As- 
soziationen und Verbmdungcn dieser Assozintionen vi'erden an 17 Bestand- 
teilen der Untcrsiichungen (in folgende Gruppen klassiert assozilcrte 
Erregung, assoziierte Hemmung, Ditterenzierung, und Integnerung), welche 
alle wcsentliche Eigenschaften aotcher Funktionierung offenbaren, Zahlcn 
berechnet. 

Es warden fur jeden Bestandteil (fur jedes Gcschlecht) Alteiskuivcn 
gegeben, die an einer Gruppe bestehend aus lOOO ncht-bis-neunzclin-Jahr- 
alten Schuler einer Leningrader Schule erhalten woiden sind. 

Es wird die Konstruirung der Profile beschneben, und cs werden zur 
Illuatriening dar verschiedenen Niveaux der Funktionierung einige indi- 
viduelle Profile dargestellt Dns Gruppenprofil tst ebcnfalls illiistnert 

Dernowa-Yarmolenko 



A METHOD FOR MEASURING THE SUSTAINED 
ATTENTION OF PRESCHOOL CHILDREN* 

From the Department of Psychology of Noriliiweilern UmversUy 


Helen S. Shacter 


That there exists a state of indecision and uncertainty as to just 
what one may expect of preschool children m the matter of attention 
is evident to anyone having any direct contact with them or liaving 
acquaintance with the liteiature concerning the numerous manifesta¬ 
tions of attention The picture of the small child flitting from one 
activity to another with what seems to be extreme rapidity is by no 
means uncommon, but whethei to insist upon longer application 
to one activity, or to provide sufficiently diverse activities to meet 
the continuous shifting of attention, whether to be concerned over 
the one, or to accept the other, of necessity remains a matter of con¬ 
jecture, since scant experimental data are available upon whicli to 
base adequate procedure The development of sustained attention 
dining the pieschool ycais remains an almost unexplored field of 
rcseaich, although the existence of many problems involving atten¬ 
tion are well known. 

Gianted, then, the child’s attention is volatile; it can be attracted, 
but can it be held, and if so, for how long? What factors are in¬ 
volved, not in gaining the attention of the child, but in retaining it? 
Aic there age differences noticeable in sustained attention in the pre- 
scliool ycais? Can we say when wc may legitimately expect the 
normal child to be icady for prolonged periods of sustained attention^ 
Is there a sex differentiation in the sustaining of attention? 

These questions are all pioblems which arise daily m situations 
where young children are involved Little investigation has been 
attempted in this field, the laede of complete data is piobably due 
in part to the difficulty of measuring the attention piocess The vast 
body of litcratuie on attention does not include much factual evidence 
on the pieviously mentioned questions, and there is unquestionably 

•Recommended by John J B Morgan, accepted for publication by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
December 15, 1932. 
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a practical need for further accurate and scientific information con> 
cernmg the process of attention as it is evidenced in young children 

Tilson’s study (47) m 1929 is a striking illustration of the fre¬ 
quency of the occurrence of difficulties of adjustment due to inatten¬ 
tion. A survey was made of seven child guidance and habit clinics, 
located in five difterent cities, and the types of problems which were 
referred during a period of a few months were listed In an age 
range from one to five years, there were 53 types of problems, includ¬ 
ing physical, social, and emotional difficulties, tlie ninth in order of 
frequency was “restlessness," the term being used and carefully ex¬ 
plained to designate piohlems of instability of attention. 

All appreciation of the importance of attention in the development 
of childien is indicated in Burnham’s (4) treatment of the topic 
when he states 

“ . The development of hnhtts of attention . , 19 quite 

aa important for the prevention, as reeducation for the cure, 
of nervous and mental defects” (p 528) 

Tiichencr (17) pointed out the impoitancc of the subject of atten¬ 
tion in his statement that 

. . the intrinaic tendency of psychology to deal with atten¬ 
tion in the Urge has been further strengthened by the practical 
Importance of attention, Us importance m educational regoid 
. , Here, if anywhere, a sound psychology (of atteouon) 
might he of immediate service to the rcaponsive teacher" 

(p. 182). 

Since theic is little beyond conjcctme in this field, and since the 
problem exists not only as one of interest to the scientific investi¬ 
gator, as an incompletely known phase in the developmental process 
of j'oung children, but also as one of practical significance for the 
educator, as a basis for pedagogical and social procedure both m 
and out of school, no further explanation is necessary for the iiiitia- 
tiori of the study which the writer will report. 

The study embodies an experimental procedure which was formu¬ 
lated to give a readily scorablc measure of the attention-span of the 
young child. Utilizing materials and activities attractive to pre¬ 
school children, six situations were organized whcreui periods of 
sustained attention could be scored in intervals of mmutes and sec¬ 
onds. The time element was the chief interest m relation to t!ie 
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sustaining of attention in young children, the developmental aspect 
was the chief object of the investigation 

The Literature 

The literature describing “attention” is enormous, and the defini¬ 
tions offered by the many commentators are legion For example, 
we may describe attention as a feeling or emotion, or we may con¬ 
sider It as a state of muscular adaptation; we may, rather, treat it 
as a cliange in the clearness of ideas. Justification can be found for 
the multitude of approaches to the subject of attention in the fact 
that there are so many different angles upon which the chief empha¬ 
sis may be placed in considering it. Whatever our bias, we may 
cite numerous authorities to uphold and to strengthen our point of 
view. Attention is a very equivocal and generic terra 

Titchener (17), in 1908, attributed to the growth of experimental 
method in psychology the discovery of attention as a problem of that 
bodv of knowledge. He wrote* 

" what I mean by the 'discovery’ of attention is the ex¬ 
plicit formulation of the problem, the recognition of its separate 
status and fundamental importance, the realization that the 
doctrine of attention is the nerve of the whole psychological sys¬ 
tem > The discovery > was something like the dis¬ 
covery of a Hornet’s nest, the first touch brought out a whole 
swarm of insistent problems" (p 173). 

And not only has there been no general acceptance of any precise 
definition of attention, but its measurement has continued a matter 
of contention throughout the ye.Trs since its “discovery.” 

The range of theories is extensive, nor does tlie passing of time 
and the steadily increasing number of investigations seem to elicit 
greater agreement among contemporary psychologists than that whicli 
existed during the last quarter of the nineteenth century It would 
seem that we might well agree with Ebbmghaus (8) that “Die 
Aufmerksamkeit ist eine rechte Vcrlegcnheit dci Psychologic” (p 
611) and conclude that the plaint of Pillsbury (14) concerning the 
chaotic condition of attention is almost as true now as it was when 
he wrote. And even while we wonder what made James (11) sug¬ 
gest that ‘Everyone knows what attention is” (p 403) we recall 
that Boring (2) maintains that 



342 


JOURNAL OF GENETIC PSYCHOLOGY 


. . Of course, selecdon, atteotion, or determination (and 
there are many other terms for the same thing) has remained 
a persistent problem in psychology” (p 87) 

But It m.iy be noted that Pillsbuiy (15) wrote “the terms used to 
describe the fact arc less important than the fact’’ (p 137). To 
hear the testimony of a multitude of psychologists still leaves one 
free to select any, or pait, of the variety of descriptions offered 
Experimental studies of attention have been as varied as the 
theories offcied as to just what attention is. According to Baldwin 
(1), the investigations may be grouped under eight diffeient classifi¬ 
cations. A more compact division was suggested by Pillsbury (14), 
who placed the measures of attention into three groups, in the first 
he included measures of accomplishment in some set task, the second 
involved fluctuations of attention, and the third measured the 
amount of stimulus necessary for distiaction 

The earlier investigations, which date back to the work of Wundt 
(20) and of Obersteinei (13), in 1874, aie reviewed m a survey 
by Geissler (9), which appeared in 1909, later experimentation is 
noted in considerable deWil by Dallenbach (5, 6, 7) bringing a 
resume of work on attention up to 1928 A thorough treatment of 
the European experimental work on attention is given by Henning 
(10) in a volume published in 1925. To these the reader who de¬ 
sires a descriptive historical account of the investigations of the 
attention process is referred. 

Indication of changing attitudes toward the attention problem 
mav be observed from a consideration of the literature of the past 
decade, this is reflected chiefly in the incieasingly accepted concept 
that the attentive consciousness is an integrated whole If one pro¬ 
ceeds on the assumption that attention is sensory clearness, an experi¬ 
ment may be completed to prove introspection the only measuie of 
attention; if one assumes that attention is an equivalent to pre¬ 
paredness of the nervous system to react to a stimulus, reaction-time 
is held the proper measure of attention thus defined But if one 
proceeds to investigate certain phenomena, and not demonstrate 
any particular theory, one may simply accept the fact of attention 
and quite properly consider its overt cliaracteristics 
Few experimental investigations have been conducted which con¬ 
tribute to our knowledge in regard to the attention process in young 
children While, as has been noted, the body of psychological lit- 
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eratuie yields almost countless experiments and reports on the sub¬ 
ject of attention, wlierem are offered a variety of definitions and 
numerous conflicting opinions as to what is meant by attention, on 
what It depends, and how it may be measuicd, a fundamental ac¬ 
quaintance with these factors m relation to the early years of child¬ 
hood remains to be made 

We have an increasingly large number of studies of child devel¬ 
opment, but until some five years ago these omitted mention of the 
subject of attention. Not even sucli investigations as that made 
during a six-year period at the Yale Psycho-Clinic under the direc¬ 
tion of Gescll (36), the icsults of whicli were published in 1925, 
or that undertaken from 1924-1927 in the Preschool Laboratories 
of the Iowa Child Welfaie Research Station under Baldwin and 
Steelier (27), and published in the latter year, touch upon the sus¬ 
tained attention of the subjects of the investigations mentioned, or 
upon the great variety ot interests of these children, or make any 
comments on any findings as to the factor of attention-span as related 
to the child’s development. In a later approadi of Gesell's (37) 
theie did appear some mention of the attention process, but no sug¬ 
gestion of quantitative measurement is presented, and behavior 
aspects are indicated qualitatively only through the thirty-month 
level. 

The Twenty-Eighth Yeat book of the National Society for the 
Study of Education (44), published m 1929, was devoted to pre¬ 
school and parental education A "Survey of Recent Research in 
Intellectual Development’* was presented, which included titles of 
37 different studies of early childhood. Little evidence may be 
gleaned from these sources as to the subject of attention, indeed, 
few make anv mention of it Theie were also listed the icscarch 
projects m piogress at the time of compilation in the various cen¬ 
ters for child study and research throughout the country There 
was included no instance of any current investigation of the subject 
of attention 

While the general impression from a suivey of the literature on 
child psychology is indisputably one of neglect of the attention pro¬ 
cess, there are reported several observations of play activities of 
young children, some of which make peitment notes on the factor 
of attention, under conditions varyingly controlled Mention mav 
be made of the studies of Bridges (30, 31), wherein the duration 
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of the occupational interests of three- and of four-year-old children 
was noted, and of reported observations of Bott (29) concerning the 
attention-span of two-, three-, and four-yeai-old children when en¬ 
gaged with play materials in a group. These were published in 
1927 and in 1928, respectively. The following year appeared a 
monograph by Cushing (32) concerning a perseverativc tendency 
in pieschool children, and m 1930 there was published a study by 
Herrmg and Koch (39) concerning the interest span of two- and 
four-year-old subjects In 1931 Moore (42) published ratings for 
what was designated as the sustained attention of young children, 
but what was actually considered were “i^rtain manifestations of 
the effort with which the child will woik towaid a goal,” denoted 
as perseverance. In the same year Nelson (45) attempted to evalu¬ 
ate the spontaneous activity of three-ycai-old clnldren incidental to 
psychological test situations, and presented data regarding the per¬ 
sistence of the subjects observed, which was measuied by the time 
spent at a formboard test without obtaining a successful solution. 
In 1932 Van Alstyne (48) obseived groups of children in nursery- 
school situations, but, while "attention-span** was said to be recorded, 
the record was of gioup play sustained rather than of .attention 
sustained. 

Investigations dealing directly with some aspect of the attention 
process of young childien have been made in only four reported 
instances That it is a ripe field for research was indicated almost 
two decades ago by Woodiow (18), who remarked on the lack of 
such studies. 

" . It would seem natural to expect that the degree of 

aUention would increase with age Caicful obacrvation indi¬ 
cates in many ways that an adult is capable of attending to 
a given task much better than a diild This seems so obvious 
that It may even he regarded as a test of the validity of any 
method of measuring attention that hs application result in 
higher values of attention in the case of adults than in the case 
of children. I am unable at present to present data on the 
grottlh of attention To do this it is necessary to measure the 
attention of a number of diildren of each age, or else to meas¬ 
ure the same children year after year from an early age up 
to maturity" (p 1+3) 

The first published account of a study of attention using preschool- 
age subjects IS that of Bertrand (21) in 1925. This simulates the 
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observational material already described, m that children, ranging in 
age fiom two to six years, were allowed to choose any of a number 
of educational games displayed on the schoolroom table and to play 
with It as long as they diose The 36 subjects were each seen 18 
times, with the exception of 3, m whose cases illness prevented a 
completed period Bertrand picsented results showing that the time 
spent with a chosen toy increased with the age of the subject, that 
the means for the girls were slightly higher than those for the boys, 
and that the individual children vaiied in their attention-spans on 
different days. The group as a whole, divided into three different 
age groups, gave a picture of longer periods of sustained attention 
with increasing age- the three-year-old children averaged 10 min¬ 
utes, the foui-year-olds averaged 16 minutes, and the five-year-old 
gioup averaged 25 minutes The gioups were composed respectively 
of 7, 8, and 21 cluldicn The uneven distribution of cases, with the 
oldest gioup so much larger than the other two, may have operated 
to present the marked increase in the third age span, tlie two younger 
groups consisted of too few cases fiom which to diaw conclusive 
evidence 

Another French investigator considered the causes of inattention 
in young ciuldicn Wallon (24), m 1929, avoided the term “atten¬ 
tion” as ambiguous, he consideied “inattention” a generic term des¬ 
ignating the different forms of activity into which the act of attention 
can be analyzed and which constitute the concrete and positive expe¬ 
riences of the educator His conclusion was that motor disorders aie 
correlated with most of the causes leading to inattention 

Moie neaily approximating an actual experimental situation, 
Brown (22), in 1930, completed what is probably the first laboratoiy 
approach to the study of attention in preschool children Sixteen 
five-year-old children were tested over a period of two consecutive 
school weeks On each of the 10 davs of the study, a continuous 
reaction experiment was conducted, using apparatus which requiied 
the subject to leact to the flashing of foui different lights by a spe¬ 
cific movement for each light The four lights were presented as 
the eyes of a pair of twin cats, the specific movement was to press a 
particular telegraph key for each eye A kymograph record of the 
subjects' responses was made All of the subjects were given the 
Stanford Revision of the Binet test as a means of measuring their 
intelligence. 
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Proceeding upon the assumption that “a measuie of efficiency in 
performing a simple motor act is also a measure of attention," the 
experimenter aimed to deal with the measuiement of attention by 
noting the acquisition of its control It was found that 

"(1) All childieti te&ted improved m their ability to perform 
the task required 

"(2) This improvement was closely accompanied by reduction 
m variftbility of performance. 

"(3) Both variability and level of final achievement appear 
to be functions of the ability to distribute attention over a 
field, an ability which la, in itaelf, a point of individual differ¬ 
ence and subject to modification 

"(4) A condition of emotional stability appears to be essential 
for successful response >n all situations requiiing concentration 
of attention'* (p. 287). 

Throughout the expeiimcnt: theie were striking individual diffei- 
ences in the behavior of the children which seemed to the investi- 
gatoi to be due to fundamental differences in personality development 
In adjusting to tlie novel situation which the experiment presented, 
intelligence was said to be much less involved than pievious training 
m cooperation and self-control. 

One other study of attention as manifested in preschool cliildren 
has been published Leontiev (23), in 1932, arranged a test situa¬ 
tion for voluntary attention which was presented to 7 preschool chil¬ 
dren, aged five, 15 school-age childien, aged eight to thirteen, and 
18 adults, aged twenty-two to twenty-seven. The expeiiment in¬ 
volved asking a number of questions to which a one-word response 
was required, with certain words forbidden as responses Some of 
the questions necessitated answering with the name of a color. Cards 
healing various colors were given the subject before the questioning 
commenced, with the remafk that they were to help him reply, .and 
he was told that two color-names were not to be included in his 
responses, these two colors were on the card, together with seveial 
colois peimitted in mention. Leontiev assumed that 

. The development of voluntary attention means, first of 
all, that the child acquires a senes of habits of behavior” 

(P 63) 

He apparently felt that such acquisition takes place later than pre¬ 
school age; his conclusions were* 
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“ . Tlie child’s attention, which at first is involvintaiy, i.e,, 
depends directly on the action of stimuli, is transformed in the 
process of its development into the voluntary attention charac¬ 
teristic of an adult. 'This process of transformation takes 
place on the basis of the control of the child’s attention from 
without, with the help of external stimuli. The child, feeling 
the effect of these external stimuli on himself, and learning in 
Ills turn to react on others around him, becomes capable of 
using external stimuli with the idea of organizing liis own 
behavioi By thus controlling stimulation, the child controls 
hi8 own attention , Children of preschool age prove Incapa¬ 
ble of actively using external auxiliary stumili as means of 
organizing their own behavioi In caily school years, how¬ 
ever, the child learns to organize liis behavior fioin without, 
with the help of external atimuli” (pp. 79-80) 

The writer is not wholly in accord either with the hypothesis 
upon which Leontiev based his investigation of voluntary attention 
01 with the experiment itself as a measure of it. 

Habits of behavior are acquired in early infancy, at a develop¬ 
mental period when there has been no progress apparent toward 
the acquisition of habits of voluntary attention. The extreme motil¬ 
ity of the attention of very young children does not pi event the 
formation of certain liabits built upon the rigid sleeping, eating, and 
dressing pioccdures which constitute the small child’s daily regular 
routine The writer cannot, theiefore, accept the assumption of 
Leontiev, that "the development of voluntary attention means 
that the child acquires a senes of habits of bebavior," 

The experiment devised by Leontiev to gauge the development of 
voluntary attention seems to the writei to involve other influential 
and variable factois upon which success in the experiment is condi¬ 
tioned. The directions arc too lengthy to offci a simple piescntation 
to the child of wliat he is expected to do, the obvious result would 
be a confusion as to just how to respond How may one judge 
whether the voluntary attention of the subject to the situation is 
being measured, or whethei his compiehension of directions, and 
his ability to carry out sucli directions, are not the prime factors 
to be considered as regulating the responses made^ 

Furthermore, all observational studies of the play activities of 
voung children point to ceitain conclusions concerning materials 
of great and of little appeal to them, most of which have not been 
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considcicd jn the Russian investigation The -writei lefers to the 
manipulative tendencies of young childien, to their responsiveness 
to expeiiences involving conciete objects, to their distractibility in 
puiclv verbal situations, and like findings of lecent investigatois, 
already mentioned The fact that Leontiev’s seven subjects were 
placed in a situation whcie each was the avowed object of observa¬ 
tion, where the attention of the examiner was concentrated upon 
him, latlier than in one wheie each subject was the performer, and 
hence not exposed to the inevitable subjective angle so emphasized 
by the question-answer situation devised, must be taken into con- 
sideyation when noting the results presented 

Thebe investigations, then, constitute the whole pimted evidence 
concerning attention as it is manifested m young children, leaving, 
obviously, much to be learned 

The Experiment 

To insure clarity, it may be wise to restate at this point the specific 
pioblcm of tile piesent study The puipose was to develop an ex- 
pciimcntal approacli for studying the attention-span of pieschool 
childien, with paiticiilar emphasis upon ascertaining the following 
data (1) when one may leasonably expect the young child to cease 
flitting from one activity to another and give normal evidence of 
sustained attention; (2) if theie is a developmental level when there 
should be readiness for piolonged peiiods of attention to a single 
activity—as, foi example, there is now a lecognized period for be¬ 
ginning reading, (3) if it is posable to assign an attention-span to 
each successive preschool year-level—as Bott (29) did in noting the 
attention-span of her preschool subjects to be of a. duiation (m min¬ 
utes) equal to the sum of their clironological ages (m years) plus 
one; (4) if the complexity of the activity engaged in influences the 
time of sustained attention, and (5) whether sex diffeiences exist 
in the sustaining of attention 

Foi the pursuit of this study, attention-span was defined simplv 
as the time duiing which a given activity continues without external 
compulsion or persuasion, the tunc during which a subject manifests 
bv oveit behavior a continuance of this activity of his own accord 

The subjects used m the investigation were 36 childien, ranging 
m age from thice yeais to five years and nine months There were 
12 children at each vear level—three, four, and five—with an even 
division as to sex in each group All of the subjects were enrolled 



ATTENTION OP PRESCHOOL CHILDREN 


349 


either m the prekindergarten or m the kindergarten of the Elementary 
School of Chicago Teachers College when the tests weie conducted; 
the experimental data weie gathered during the spring, summer, and 
fall of 1930 and 1931 

In conformance with the definition of attention-span used as a 
basis for procedure, it was necessary to utilize experimental materials 
of a kind such as to present attractive po^ibilitics to the child but 
the nature of which would not set up an activity having an obvious 
teimination Rather than provide a goal-seeking situation, it was 
held essential to present mateiials whicli would lend themselves to 
a repetitive manipulation winch would tend to perpetuate itself 

The necessity w.is also recognized of keeping the cxpeiimental ac¬ 
tivities within tile lange of ability of the youngest of the subjects 
and yet not evoking any feeling of antagonism in the oldei children 
of the gioup examined due to presentation of “games” which they 
might resent as "baby ” It was felt desirable to have a bright and 
coloiful appeaiance a constant factor for all the materials utilized, 
and to have them all of a manipulative charactei The findings of 
Wagoner (49), of Budges (30, 31), and of Herring and Koch (39) 
all indicate these factoia to be most fiequcntly noted in the spon¬ 
taneous choices of play materials of preschool childien Fuitliermorc, 
such material was necessary as would not involve any intervention 
or assistance from tlie examiner but would peimit of ready handling 
by the subject 

The large mass of manipulative material available m toy and 
game houses was surveyed, and equipment was selected winch seemed 
to fit the lequirements of the proposed study The available material 
on the maiket was not thought to be wholly satisfactoiv for use in 
one section of the experiment, and the cooperation of one of the 
laige Eastern toy houses was enlisted, from which material was ob¬ 
tained according to the wiitcr’s specifications 

With tlie choice completed, three situations were arianged which 
lent themselves to presentation m two ivays fiist, as a simple proce- 
duie involving meiely repetitive movements and oftenng no possibili¬ 
ties of variation, and, secondly, as a more diveisified perfoimance, 
involving again the same icpctitive movements, but presenting possi¬ 
bilities of a vaiiety of appioaches and methods of attack Tlie actual 
procedure, then, entailed six diffeient situations, arranged in pairs, of 
which one approach was designated as simple, the othci as complex. 
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Exact details tollow 

Simple Situation 1—Placing Circles 

Maietials. Aii uncoveied white caidboard box, 4^ x 7}^ x 2}4 
Indies, filled with circles, 1 incli in diameter, made of construction 
paper in six difterent colors.' 

Dtrecitoiis' E; “See what wc do with these ” E starts a row 
of the circles across the table, placing three differently colored ones. 
“You do It.” 

Scoring Stop'watch rccoid in minutes and seconds from initia¬ 
tion of procedure by S until manipulation ceases. 

Data noted a. Selection of colors 

b. Random placement, or even row. 

c. Quality of attention intent, close, fair, wander¬ 

ing 

d. Conversation, comments. 

Complex Situation 1 — Placing Pictures 

Materials: An uncovered, white cardboard box, 4^ x 7^ x 
inches, filled (1) with a variety of geometric figures, 1 to 2 inches m 
size, made of colored construction paper, and (2) with an assortment 
of small coloied pictures—kittens, birds, ducks, floweis, toys, etc—■ 
1^2 to 2^ inches in size ^ 

Diiecmns E. “See what we have liere ” E staits a row of 
the pictures across the table, placing two different pictures and one 
geometiic figuie. “You do it.” 

ScQiing As in Simple Situation 1, above. 

Data noted' As in Simple Situation 1, above, plus 

e. Choice of subjects, grouping by kind 

Simple Situation 2 — Dtoppuig Pegs 

Materials A covered, varicolored cardboaid box, 4x7x4 
inches, with a hole ^ of an incli square cut in the centei of the top 
An uncovered, tan cardboard box, 4^^ x 6 x 2 inches, filled with col¬ 
ored shoe-pegs, lyi inches long.' 

Directions E “See what I can do.” E drops three pegs, tak¬ 
ing one at a time from the supply-box, through the hole m the cover 

*Madc by the Harter Publishing Company, Cleveland, Ohio 

^Figures from Harter Publishing Company, Cleveland, Ohio Pictures 
the usual acrap-book variety 

'’Made by the Ideal School Supply Company, Chicago, Illinois 
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of the other box. E shakes box to rattle pegs within it “You put 
some in.” 

Scoilng As in previous situations 
Data noted a Selection of colors 

b Pegs taken singly or by liandfulls 
c Quality of attention: intent, dose, fan, wander^ 
ing 

d Conveisation, comments 
Complex Situation 2 — Dropping Assorted Forms 
Matetials- Box with hole in top, .is m Simple Situation 2. An 
uncovered, blue tm box, 5>4 x x 5 inches, filled with assorted 
forms—lound, oval, and square beads, Yt indi in size, ^-inch and 
lj4'Uich shoe-pegs, ^^-mch and 2-indi round pegs, l-mcli beaded 
pegs, parquetr) forms, 3-16 of an inch thick, in tnangulai and dia¬ 
mond shapes, measuiing 1 x 1^^ .and Y x indies, respectively 
All forms coloicd ^ 

Directions^ E “See what I can do.” E drops thice forms, 
of different varieties, through hole, one at a time E shakes box to 
rattle contents “You put some in ” 

Scoring As m previous situations 
Data noted As in Simple Situation 2, plus 
e. Disci imination as to foim 

Simple Situation 3—Round Disks 
Materials Round wooden standard, 4 inches in duimeter, ^ 
inch thick, painted light giecn, a red wooden lod, Syi inches long 
and Y in diamctci, inscited fiimlv in the base. Six successive 
bands of color, each *uch wide, painted around the lower end of 
the rod. An uncovered, blue tin box, inches in diametei, filled 
with lound wooden disks, c.ach 3-16 of an inch in tliickncss, 2 inches 
in diametei, and witli a hole inch in diameter in the center All 
disks coloied ® 

Diiections Rod presented filled with disks, E* “See what I 
can do” Pours disks from lod into supply box, replaces standard 
on table, takes three disks, one at a tune, and slips them on the rod, 
permitting them to slide down with a final “clack” E’ “You put 
some on ” 


*Made by the Ideal School Supply Company, Chicago, Illinois 
“Made by the Slioenhut Company, Philadelphia, Pennsylvania 
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Sconng. As in previous situations 

Data miecL a. Disks diopped singly, or several together 
b Selection of colors. 

c Quality of attention, intent, close, fan, wander- 
mg 

(I Conveisation, comments. 

Coinplex Situation 3—Assorted Duh 
Mdteuals Wooden standard, inch thick, 10 inches square, 
painted light green, with five wooden rods, of same dimensions as 
m Simple Situation 3, inseited in the boaid, one in the center and 
one in eacli corner. At the base of each rod, painted on the standard 
in oiange, a geometiical shape—square, tiiangle, diamond, circle, 
and oval, lespectivcly, A 12-inch square box filled witli disks of the 
Same shapes and sizes as those painted at the base of the lods, the 
square with 2-inch sides, the triangle a 2j/^-incli isosceles figure, the 
diamond 2 by 3^4 inches, the ciide 2 indies in diameter, and the 
oval 2 j 4 by 3j4 inches All disks 3-16 of an inch m thickness, all 
disks colored.® 

Directtous. Rods presented empty !C' “See these.” Slips 
two disks on corresponding lods “You put some on ’’ 

Scoring. As in previous situations 
Data noted: As in Simple Situation 3, plus 
e. Discrimination as to form 

It is scarcely necessaiy to note that the diiections arc very simple 
and veiy bnef, and that the scoring of the time of sustained atten¬ 
tion presents no mtiicades The wiitei did not consider it necessary 
to record the time m. any finer degree than minutes and seconds, 
split-second recording would have had no roatenal effect upon the 
resultant data 

In the organization of the expeiimental situations, certain condi¬ 
tions weie held constant thioughout the study. Many of these fac¬ 
tors were not emphasized oi consistently observed m the previously 
repoitcd observational studies, which may have influenced the ob¬ 
tained icsults. The picsent investigation, adhering rigidly to the 
conditions regulating the established piocedure, provides data fairly 
comparable foi the three groups of subjects. Thc-^e conditions may 
be noted here 


•Made bv the Shoenhut Company, Philadelphia, Pennsylvania 
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Tlie same examiner made all the observations and measuicmcnts 
m the study The subjects were all familiar with the examiner, 
who was a frequent and accepted caller in the schooliooms and on 
the playground 

At no time w'as any child uigcd to “play games” (the customaiy 
appioach) who showed the slightest hesitancy about leaving the play 
situation of the moment to go with the examiner Developments 
proved that no anxiety was necessaiy concerning the childicn's co- 
opeiation, the subjects were all not only willing to play the games, 
but were usually very eagci for a “turn” In fact, the enthusiasm 
shown by the children sometimes bioiiglit them to the door of the 
examining loom, also to the rcgulai office of the examinei at most 
inconvenient times asking for moic of the “nice games ” 

The room in which the experiment was conducted was familiar to 
all the subjects and was quite adequate for the purpose of the study 
Fifteen by 13 feet, well-lighted by three windows, it was foitunatcly 
situated in a coinei of the scliool building away from the regular 
bustle of an ckmentaiy school in session 

Material foi the piescnted situation w«is the only “game” seen 
by a subject at one time. The remaining mateiials were easily 
accessible in a convenient wall-cabinet, but were not visible while 
an activity was in piogtcss. The six colois weie the same foi each 
set of mateiials' led, orange, yellow, giccn, blue, and purple All 
were bright and atti.ictivc 

In each case the “simple" and "complex” aspects of the situations 
wcie presented on diffeient days, the formei always picceding the 
latter. 

In cacii visit to tlie examining room, the subject was seated in a 
comfortable small chair at a small table, 18 x 26 inches, so placed 
that the examiner was not in his line of vision The examiner sat 
at another table, slightly in back of and to one side of the subject, 
so that, while the latter was always clearly visible and each move¬ 
ment could be noted, the formei was piactically eliminated from the 
view of the child once the test situation was under wav Once the 
directions wcie given and the subject commenced the “game” of the 
moment, the stop-watch was started and the examiner busied heisclf 
with wilting 111 her notebook, no longer ostensibly interested in the 
subject 

No other individual was ever present during any of the tests, and 
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TABLE 1 


Average Attention-Span for Each Agk Level in Simple ano in 
Complex Situations 


Number of 
subjects 

Age 

Type of 
situation 

Attention- 

span 

Average 

deviation 

12 

3 

simple 

8' 22" 

4' 32" 

12 

+ 

«f 

8' 15" 

4' 17" 

12 

S 

U 

9 ’ 22" 

3' 15" 

12 

3 

complex 

11' 2" 

S' 8" 

12 

+ 

“ 

12' 55" 

5' 32" 

12 

S 

Cf 

11' 1+" 

3' 45" 


since as far as possible the exanuncr was out of the pictuic duiing 
the subject's activity, any social aspect was almost completely elim¬ 
inated Any attempt on the pait of the subject to engage the exam¬ 
iner m conversation was met pleasantly but veiy briefly A fnendly 
atmosphere was maintained, yet social exchange of comments was not 
encouraged and did not occm, although some of the children chat- 
teicd considciably. 

Expeiimentation was confined to the fiist two houis of the morn¬ 
ing session, so that any possible fatigue effect from the daily school 
procedure was prechidcd 

Each child was seen daily by the school physician, so that no 
physical indisposition was present in any case, perliaps to affect the 
subject’s peifoimaiice. 

The Experimental Data 

Upon the completion of the expeiimental proceduie, the data weic 
subjected to statistical tieatment foi inteipietation Since the sub¬ 
jects of the investigation were evenly divided accoiding to chiono- 
logical age, and since each group consisted of an equal numbei of 
boys and girls, comparable attention-spans could be ascci tamed for 
the thiee age levels, and for the difterent sexes at each age level 

The avciage of the time spent at the three simple situations was 
found foi each child, as was the aveiage of the time spent at the 
three complex situations This made it readily possible to calculate 
an average attention-span for both the simple and the complex situa¬ 
tions, for each of the tluee gioups. The average attention-spans for 
the three year levels may be seen in Table 1 

It was somewhat suiprismg to find veiy little difference in the 
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FIGURE 1 

Atiention-Span or Each Tbreb-Year-Old Giri in Each Situation 
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actual time of sustained attention in the youngest and oldest of the 
gioups. In fact, so slight a dilEcrencc was found that it was con¬ 
sidered insignificant, the thiee-year-old group averaged 8' 22", the 
four-year-old gioup averaged 8' 15", and the five-year-olds aveiagcd 
9' 22" These time records were in the simple situations. In the 
complex situations, the data show 11' 2", 12' 55", and IT 14" for 
the three groups, lespectively. The increase in time of sustained 
attention for the complex situations was consistently grc<atei than 
that foi the simple situations in all three groups, but the three 
gioups spent veiy neatly the same time at each of the two approaches 
The apparently negligible diftcicnce in the time of sustained atten¬ 
tion for the three-, foui-, and fivc-year-old subjects of the investiga¬ 
tion piomptcd the expenmentei to thiow all the subjects into one 



FIGURE 2 

Attention Span of Each Thrbe-Year-Old Boy in Each Situation 






FIGURE 3 

Attention-Span of Each Four-Year-Old Girl in Each Situation 
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FIGURE 4 

Attention-Span of Each Pour-Year-Ou> Boy in Each Situation 
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FIGURE 5 

Aitention-Span of Each Five-Ybar-Old Girl in Each Situation 
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FIGURE 6 

Attention-Span of Each Five-Year-Old Boy in Each Situation 
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TABLE 2 


Average Attention-Span tor Each Age Level According to Sex in 
Simple and Compllx Situations 


Number of 
subjects 

Age 

Sex 

Attennon- 
Simple situations 

-span in 

Complex situations 

6 

3 

F 

11' 24" 

A D 

6' 20" 

14' 15" 

A D 

8' 13" 

6 

3 

M 

5' 20" 

1' 30" 

7' 49" 

1' 20" 

6 

4 

F 

8' 1" 

5' 6" 

15' 28" 

7' 26" 

6 

4 

M 

8' 29" 

3' 20" 

10' 23" 

2' 20" 

6 

5 

F 

10' 12" 

1' 33" 

12' 27" 

3' 47" 

6 

5 

M 

8' 33" 

4' 33" 

10' 1" 

2' 53" 


group as picschool childten, lathci thaa to consiclci the three groups 
as prckinclergaiten, junior, and senior kmdcigarten childien. 

Again aveiages weie found of the time spent at both tlie simple 
and complex situations, and again a diffcientiation was fairly maikcd' 
the 36 subjects devoted an average of 8' 39" to the simple appioach, 
and an average of IT 44" to the complex appioach In the simple 
situations the standard deviation was 5' 20", and the langc extended 
from 2' 19" to 21' 51", in the complex situations, the standaid devia¬ 
tion was 6' 25", and the lange 4' 26" to 32' 34" 

The question of a difference in sustained attention in the sexes 
was next consideied This was calculated foi each age level The 
results were consistent in showing a longer peiiod of sustained atten¬ 
tion foi the guls than for the boys, icgaidless of whether the simple 
or complex situations weie considered. There was only one instance 
in which the time of sustained attention of the boys exceeded that 
of the girls, and here the difference was only 28" in favor of the 
boys, this was at the foui-year-lcvel, and regarding the simple situa¬ 
tions These data appeal in Table 2 
The thiee-year-old girls are here seen to have spent 6' 4" longer at 
the simple situations than did the three-year-old boys, and 6' 26" 
longer at the complex situations The foui-year-old boys spent 28" 
longer at the simple situations than did the girls of that age, but 
weie exceeded by the girls at the complex situations by 5' 5" In the 
case of the five-year-olds, the giils spent 1' 39" more at the simple 
situations, and 2' 26" more at the complex situations, than did the 
bovs. Figme 7 rcpicsents these diffeienccs giaphically. 
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With this apparently steady decrease m the comparative times of 
attention-span for the three year levels, it is interesting to speculate 
whether the diffeience in sustained attention between the sexes ap¬ 
proaches zero, and whether perhaps at latet age levels the odds would 
be in favor of the boys 

The results of the present investigation may be summarized 
briefly 

1 There was no appieaable difiference in the time of sustained 
attention in thiee-, four-, and five-ycai-old children 



FIGURE 7 

CoMrATiATiVE Attention-Spans of Girls and of Bovs at Each Acf Levei 
IN Simple and Complex Situations 
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2 Each age gioup showed a consistently gieatei attention-span 
foi the complex situations as compared with that for the simple situa¬ 
tions. 

3 At each age level the gnls showed a longer peiiod of sustained 
attention than did the boys 

4 With incieasing age theic was evident a decieasc in the dif¬ 
ference in time of attention-span foi the sexes. 

5. The aveiagc peiiod of sustained attention foi the pieschool 
gioup examined was 8' 39" m the simple situations, the S.D was 
5' 20", and the lange 2' 19" to 21' 51" 

6 The aveiage peiiod of sustained attention^ foi the pieschool 
group examined was 11^ 44” in the complex situations; the S.D. was 
6' 25", and the lange 4' 26" to 32' 34". 

These findings arc not in entire accoid wth the published con¬ 
clusions of othci invcstigatois It may be of inteiest at tins point 
to consulei them in comparison with the results offered pieviously in 
the liteiature 

The Wiiter indicated that no a^pieciable diffi/ence was foivul in 
the (itteiitm-spfiiis of (he thee age levels studied, and that the experi¬ 
ment suggested as icasonable the giouping of all pieschool childien, 
as showing hiief periods of sustained attention, rathei than the ex¬ 
pectation of a gieatlv increased span of attention m five-yeai-old as 
compaied with thiee-yeai-old childien. The data show attention- 
spans of 8' 22", 8' 15", and 9' 22" foi three-, four-, and five-yeai- 
old childien, respectively, in the expeiimcntal situations designated 
heie as "simple.” In the complex situations, the thiee age gioups 
sustained attention for peiiods of 11' 2", 12' 55", and 11' 14", respec¬ 
tively. Other writeis note an increase of time of attention with 
mcicasing age greatei than that shown in the present data. 

Beitiand (21), in 1925, stated that liis three-year-old subiects 
aveiaged 10 minutes at one activity, the four-yeai-old cliildicn, 16 
minutes; and the five-year-olds, 25 minutes. 

Bott (29), in 1928, leported, as spans of attention upon play mate¬ 
rials, 2.5 minutes foi two-ycar-olds, 47 minutes for three-yeai-olds, 
and 5.6 minutes for four-yeai-olds These weie data gleaned from 
the observation of nine childien, thiee in each age group mentioned, 
hardly a sufficiently laigc number of subjects frona whose perfoimancc 
to draw generalizations. 

Davidson (33), m 1931, mentioned a greater power of voluntary 
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attention at six as compared with four yeais of age, but offered no 
supporting evidence for this statement 

Van Alstyne (48), in 1932, reported that observation of play 
activities of picschool children in thiec different schools showed that 
"the attention-span for play mateiials . practically doubles itself 
from the second to the fifth year" (p 37). The twoyeai-olds of 
this 5,tudy weic said to have averaged an attention-span of 6 9 min¬ 
utes, the three-year-olds, 89 minutes, the foui-year-olds, 11.4 min¬ 
utes, and the five-yeai-olds, 12.6 minutes It is to be remembered 
that these "attention-spans" rcpiesented the time spent in play situa¬ 
tions with other child} en of the preschool gioups observed. The co¬ 
operative aspect must be taken into consideration, paiticulaily since 
Van Alstyne reported th«at, of the thiee most popular play situations 
foi all ages noted, viz., blocks, clay, and doll-comer (p. 30), the first 
and last of these weie the mateiials whicli ranked higiiest in active 
coopciation (p 96), It was fuither suggested by Van Alstyne that 
bunging a child with a ^hort span of attention into play with a child 
of long span may aid the former to lengthen his attention-span (p 
89’), a suggestion which increases the emphasis to be placed upon the 
fact that "attention-span” in social situations is not an individual’s 
representative and actual attention-span. 

l\dost Intel esting in this connection is the conclusion reached by 
Leontiev (23), in 1932, who, studying the development of volun- 
taiy attention in children, lemains unconvinced of the ability of young 
children to sustain attention! His picschool subjects weie five-year- 
old children, and numbered seven 

The results of the piesent investigation also indicated that the 
ffirh showed a coiisisienily longer period of sustained attention than 
did the boys The statements of other investigators concerning sex 
difteiences are sometimes in agreement and sometimes at variance 
with tile findings of the wiiter, although they are not unequivocal, 
they vet tend to confirm the conclusions of the study here reported 
Beitiand (21) stated that the foui- and five-year-old girls under 
his observation showed longer peiiods of attention to play activities 
than the boys of those ages, but that at thiee years of age no differ¬ 
ence in time was noted 

Budges (30), reporting on mteiests of three-yeai-old children, 
stated that the six bovs of her obseivational study averaged about 7 
minutes at any plav activity undertaken, while the four girls ob¬ 
served averaged 9 minutes at one occupation 
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Goodenougli (38), considering the behavior of young children dur¬ 
ing mental test situations, as rated by the examiners on a scale pie- 
sumed to permit a highly objective classification, reported boys to 
be more “distractible” than girls. 

Cushing (32), considering perseveration in pieschool childien, 
stated that the boys of the study showed a tendency to perseverate 
slightly longer than the gnls, but noted that the findings were not 
completely reliable according to the statistical mterpietation. 

Herring and Koch (39) lepoited less sustained interest m giils 
than m boys, although they stated that the sex diffeicnces weie not 
marked. 

Van Alstyne (48), rcpoitmg on play activities, found the aveiage 
attention on all play materials to be 9 5 minutes for girls and 8 7 
minutes foi boys. 

In several observational studies of play activities of young children, 
notably those of Gainson (35), Loeb (41), Bridges (30, 31), and 
Herring and Koch (39), it was lepoited that boys prefer materials 
usable in active play, while girls incline toward more stationary 
occupations. Finer finger manipulation was also noted in the girls 
This difference in pieference in mateiials and occupations must be 
borne m mind when the findings of the present investigation are con¬ 
sidered, showing longer periods of sustained attention in the giils 
than in the boys It may well be that the experimental material 
here utilized appealed more to the gills than to the boys, with the 
aforementioned results—another instance of the danger of accepting 
on face value and in isolation statistical evidence unqualified by 
relative and perhaps influential data. 

Summary and Conclusions 

Since problems due to instability of attention aiise with astomsli- 
ing fiequency, and since there has been available only conjcctuial 
commentary concerning the gro\vtli of the attention process in young 
children, this study was undeitakcn with the specific purpose of 
developing an experimental approach for studying the attention-span 
of prescliool children, with particular emphasis upon ascei taming 
the following data (1) the possibility of stating a developmental 
level when there should be readiness for prolonged periods of sus¬ 
tained attention; (2) the establishing of whether or not periods of 
sustained attention show an increase paralleling successive preschool 
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age levels, (3) the influence of the complexity of the activity engaged 
in upon the time of sustained attention, and (4) the existence of sex 
diffeicnccs in the sustaining of attention 

Fo\ the pursuit of the investigation, attention-span was defined as 
the time duiing winch a given activity continues without exteinal 
compulsion oi persuasion, the time during which a subject manifests 
by oveit behavioi a continuance of this activity of his own accoid, 
Thiity-six picscliool childien were the subjects, evenly divided 
not only as to sex but also as to numbeis withm the three age groups 
considcied, thiec-, four-, and five-yeai levels Two kinds of activity 
weie picsented, designated as “simple” and as "complex,” there being 
six different situations in the piocedure Each situation utilized at¬ 
tractive material permitting unassisted manipulation by the subjects, 
scoring tliroughout was m units of minutes and seconds, lecorded by 
means of a stop-watch. 

Examination of the experimental data revealed that 
1 The thiee-ycar-old subjects aveiaged an attention-span of 

8' 22" in the simple situations, and 11' 2" m the complex situations 
2. The four-vear-old subjects averaged an attention-span of 

8' 15" in the simple situations, and 12' 55" in the complex situations. 

3 The five-year-old subjects averaged an attention-span of 9' 22" 
in the simple situations, and 11' 14" in the complex situations 

4 The entire group of preschool children examined, compi ising 
the subjects noted in (1), (2), and (3) above, aveiaged an atten¬ 
tion-span of 8' 39" m the simple situations, with an S D of 5' 20", 
and a range of 2' 19" to 21' 51" 

5 The entiie group of preschool childien examined, compusing 
the subjects noted in (1), (2), and (3) above, aveiaged an atten¬ 
tion span of 11' 44" in the complex sitUcations, with an S D of 6' 25", 
and a range of 4' 26" to 32' 34" 

6 The girls at each age level showed a longer period of sustained 
attention than did the boys. With incieasing age, the difference be¬ 
tween the sexes m attention-span decreased 

7. Theie was consistent evidence of shorter periods of sustained 
attention for the simple situations than foi the complex situations, 
regardless of the sex of the subjects 
These lesults peimit the statement of the following conclusions, 
found to exist within the limitations of the present investigation • 

1 There is no significant difference in the time of sustained at¬ 
tention in three-, four-, and five-year-old children. Preschool cliil- 
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dien may be considered as a unit group in reference to attention- 
span 

2. Preschool childien may m general be expected to sustain atten¬ 
tion within a range of 8 to 12 minutes, depending upon the complexity 
of the activity eng.iged in Individual differences will, of coiiisc, 
always be appaient 

3 Gills show a longer peiiod of sustained attention than do boys 
with the type of materials utilized With increasing age, there is a 
deciease in the diffeience between the sexes m regard to attention- 
span 

Despite Its limitations—the most obvious of which are the com- 
paiatively small number of subjects and the restriction of subjects 
to young childien with school experience—the writer feels that the 
piescnt experimental appioach to the investigation of attention-span 
in preschool children at least selves to lift this acknowledged prob¬ 
lem from its previous conjectural basis to a level of scientific inquiry, 
and that the study may seive to stimulate fuithei investigation of 
sustained attention in young children 
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UNE M4THODE POUR LA MESURE DE L’ATTENTION SOUTENUE 
DES ENPANTS D’AGE PRlSSCOLAIRE 
(R^sumS) 

On a fajt celte euide dans Is but de divelopper uv\e approchc experi- 
raentnle a I'^tude de I'etendu de I’attenUon chez les enfants d’age prcscolaire 
Pendant cette ewde, on a dehni I'cteodu de [’attention comrae le temps pen¬ 
dant Icquel un sujet inanifestc par son comportement clair la continuation 
d’vine activite dc aa propie volonti On a enieglstrd lea reaultats en tetmes 
de minutes et de sccondes 

Le processus cxpeiimental a utilise tcoia pairea de situations, dont chaciine 
a ^t6 possible de presenter de deux facoos diffeientcs, c’est-^i-diie, d’abord, 
coinme un processus simple compreuant simplemeot des mouvcments repetea, 
n’offrant niilles possibilites de variation, ensuitc, comine un processus plus 
divcrsifie, cortiprenant encore les memes mouvcments reputes, mnis preaeutaiit 
des possibilites d’une variete d'appioches et de inethodes d’attaque, Chaciine 
de cea six situations a utilis6 dii materiel siduisnnt qiii n permis aux sujets 
line manipulation non nid^e Les siijcts ont 6te trente-sh enfants, Ages de 
trois, dc quafre, et de cinq ans 

Les lesultats ont indiqite (1) qu’il n’existe auenne difference signifiante 
dans le temps de I’attention soutenue chez les enfants dg^s de tiois, dc 
quatic, ct de cin<| ans; (2) que les enfants d’dge prescolaire peuvent en 
general soutcnir I'altention pendant une periode dc liuit A douzc minutes, 
dependant de la complexite de I'acciviti en jeu, avec les differences indi- 
viduelies toujours visibles, et (3) que les filles montrent une plus longue 
p^iiode d'atteiition soutenue que les gargons avec le type dc mateiiel 
utilise, mais aver I’avancement de I'age on note une plus petite difference 
entre les sexes dans Petendiie de ^attention 

Shacter 


EINE METPIODE ZUR MESSDNG DER ERIIALTENEN AUFMERK- 
SAMICEIT BEl VORSCIIDLPFLICHTIGEN KINDERN 
(Referat) 

Das Ziel dieser Untersuchung war die Eotvricklung einer expenraentellen 
Annnherungsweise ziir Erforschung der Spanne der Aufmeiksamkeit [at¬ 
tention span] bei voischulpflichtigen Kindern. Fur die Zweeke der Unter 
suchung ATurde die Spanne der Aufmeiksamkeit deffniert als die Zcii 
wahrend der die Versuchsperson duich ihr ausscrliches Benehmen die will- 
kurlichc Fortsetzung einei Tatigkeit eiveist Es wurde der Zeitveilauf in 
Minuten und Sekunden notiert 

Im expcnmentellen Verfahren wuiden drei Situationspaaie verwendet, 
worm jede Situation sich auf zwei veischiedcne Weisen darbieten liess— 
nainlich zuerst als eine einfache, nur immer waedeiholte Bewegungen in 
Anspiuch nehmende, kerne Moglichkelt dei Vaimung darbietende Tatig¬ 
keit, und zweitcns als ein mehr mannigfnltigcs Yeifahien worm die selben 
immer wiederholten Bewegungen in Anspiuch genommen wnrden, worm 
aber die Moglichkeit verschiedenei Annaherungawcisen und Angiiffsweisen 
dargeboten wurde, In jeder dieser sechs Situationen wurde nnziehcndes, 
selbstandige Behandlung durch die Vpp ermoglichendcs. Material ver¬ 
wendet Als Vpp, dienten 36 Kinder, 4, 5, undi 6 Jahre alt 
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Die Befuncle wiescn darauf hin, dass (1) Icein bcdciitendcr Untcrsclued 
ID (lei Daucr des gespannten Aufmerkaamkeit bei 3-, 4-, xind 5-)ahrigen 
Kindern besteht, (2) dass man im Allgcmeinen crwarten kann, daas vor- 
schulpfllchtige Kindei die Aufmeiksamkcit wahrcnd 8 bia 12 Mmiiten 
gcspannt erhalten konnen, je nach der Komplisicrtlicit der bctnebcnen 
Tatigkeit, iind untei vortwahrandci Erscheiming der individiicllcn Untcr- 
schiede; und (3) dass Madchen eine langer Periode der angespnnnten Auf- 
meiksamkcit erwcisen ais Knaben, id Beziig auf die veiwcndcten Ge- 
genstaiide Dei Unterschicd zwischcn den Gcschleclitern in Bcziig auf die 
Daucr del Aufmerksamkeitsspannuni; iiabm mit zutiehmendcm Alter sichtbar 
al) 

ScHAcrrcR 



AN EXPERIMENTAL STUDY OF THE SOCIAL BE. 
PIAVIOR STIMULATED IN YOUNG CHILDREN 
BY CERTAIN PLAY MATERIALS^ 

From the Child IFelfare Research Station of the Stale Vmversit^ of Iowa 


Ruth Updegrai?? and Edithe K Herbst^ 


The Problem 

Studies relating to the value and use of play materials by young 
children have been primarily concerned with the frequency of use 
as an index of preference, although occasional worlc has been reported 
on the influence of play materials on motor, mental, and physical 
development. That some materials aie of more value m encourag¬ 
ing sociable play than aie others has frequently been stated by teach¬ 
ers of young childien without experimental evidence, however The 
present study was an attempt to observe under experimental con¬ 
ditions certain aspects of social behavior occuinng during play lim¬ 
ited to one vaiiety of plav material at a time. Moic specifically, the 
problem was to study (1) the types of social behavior observable 
when two children are provided with blocks or clay as play ma¬ 
terial, and (2) any variations m these types corresponding to age 
differences Social behavior was defined as behavior which is in 
response to the presence or bchaviot of another individual, this defi¬ 
nition did not include responses to lules of behavioi involving other 
persons since such behavior was not obscrv.ible under the conditions 
of experiment 

Rflated Investigations 

Although the existence of a iclationship between a child’s play ma¬ 
terial and his behavior has been pointed out by several authorities, 
tlicre have been only a few studies contributing pertinent evidence 
It IS quite possible that certain play mateiiais do cncouiage social 

‘Accepted for publication by Carl Murchison of the Editorial Boird and 
received in the Editorial Office, October 6, 1932 

This study, directed and reported by the first author, was earned out by 
the second authoi. Miss Josephine Smith aided matcriallv m a portion 
of the statistical work 


372 



SOCIAL BEHAVIOR AND PLAY MATERIALS 


373 


play more than others. According to Bridges (1) a definite advance 
has taken place in a child’s social development when he becomes 
moic interested in another child than in the exclusive possession or 
use of a certain material Hulson (3), in the course of her study of 
fice activity of four-vcar-olds, developed an index of social value for 
mateiials, this index ■was determined by the average number of 
children playing togethei -with each given material In Van Al- 
styne's recent study (5) she reports observations of uses to which 
plav materials weic put, together with records of social interaction, 
basing her judgment of social value on (1) amount of conveisation 
and (2) amount of cooperation The criteiia employed in both 
studies indicated that blocks as a material stand high in "social value.” 
This bears out Garrison’s statement (2) "blocks . afford 
through their use the greatest opportunity for the development of 
cooperative thinking and acting.” Hulson and Van Alstyne obtained 
similar results and also stated that clay and plasticine are low in 
social value, although this interpretation for the lattci author rests 
on the criterion of a low score in “active cooperation ” 

Because of the concurrence of evidence that places blocks and clay 
at opposite ends of the scale of social value, these two materials were 
chosen for more extensive and intensive analysis from the stand¬ 
point of the social behavior stimulated during theii use 

Subjects 

The subjects were 28 children, 17 boys and 11 girls, m daily at¬ 
tendance in two of the pieschool laboratories of the Iowa Child 
Welfare Researcli Station. Seven boys and 7 girls in the first group 
ranged in age from two years, six months to three years, two months, 
while 4 gills and 10 boys in the second group were fiom thice years, 
four montlis to four years, two months of age 

Procedure 

Pteliminary Experiment In order to limit distractions and to 
control the number of childien playing at one time, as well as the 
amount of play material, it was planned to make obseravtions of two 
children m an experimental room Accordingly, a pielimmary ex¬ 
periment was undertaken m which the total time of tlie period was 
varied and a checking blank for immediately classifying behavior 
was developed and tried out As a result of tlic preliminary work, 
It seemed evident that' (1) all the childien were inteiestcd, (2) 
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a total peiiod of five minutes was feasible since this length of time 
gave each child oppoitunity to become interested m the raatcuals as 
well as m the other child, but did not permit him to tire of the 

game, (3) the behavioi should be observed for fifteen seconds and 

checked during the following fifteen-second interval; and (4) the 
blank was adequate for checking the bcbavioi under such conditions 

Obseivatian Blank In constiucting this blank (Figure 1) the 
purpose was to provide adequately for all behavior m the situation 
which might be classed as either positively oi negatively social It 
was necessary to make piovisions both for the use of the mateiial and 
foi Its non-use Behavioi had to be described in objective terms. The 

list of Items of necessity was to be shoit enough so that it could be 

kept in mind by the recorder. Since two cliildien were to be ob- 
seived simultaneously, piovision foi the recording of interaction, 
suggestion, and response was essential. The definitions are as fol¬ 
lows 

1 No use of material 

Is engaged in some activity which is not lelatcd to the ma¬ 
terial provided by the cxpciimentei He mav be playing alone 
01 with another child, but if the laltci, he is not playing with 
piovided mateiial, if the formci, he has no inteiest in B’s 
material He may be engaged m physical activity 

2 No obseivahle attention to otbei 

Pays no attention to paitncr, docs not look at him, touch 
him, or converse with him for a pciiod of about five seconds 

3 Plays neai other 

Plays within a distance of about two feet or less fiom pait- 
nei They may or may not be aware of each other Under 
some ciicumstanccs they mav be standing but usually they 
will be seated on the flooi with a distance of two feet or less be¬ 
tween them for five seconds or more 

4. JFatches other child 

Looks at partner oi what paitnci is doing continuously for a 
period of at least five seconds 

5 'Neiv use of material 

Suggests use of material which is a difterent use of that par- 
ticulai material fiom anv piccediiig us>es in that period 

6 Mutual activity with combined mateual 

One child suggests that both put mateiial togethei and 
plav cooperatively 
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7 . Mutual activity each with own matetial 

Tells paitner what to do with his play material while he 
IS playing with his own. 

8. Mutual activity unrelated to matenal 

Ignores material provided by evpeiimenter and suggests part¬ 
ner join him. 

9. No overt response 

Does not look at partner, does not talk to partner, does not 
look at paitner's matenal. Shows in no way that he has 
seen or heard what partner suggested 

10. Attempts to comply 

Attempts to comply to partnci’s suggestion through manipu¬ 
lation of mateual or vcibal icsponse, by looking at paitncr o\ 
partner’s material, or doing as paitncr asked. 

11. Refuses to comply 

Refuses to comply to othei’s suggestion. May icfusc vcib- 
ally or may not comply but show that he has heard 

12. Makes counter suggestion 

To partner’s suggestion makes another suggestion of his 
own. 

13 Imitates other child's activity 

Does what lie sees tlic othei child do without a suggestion 

14. Monologue 

Talks or sings to himself without looking at othci child 

15. Conversation conceintng mateual 

Makes remaik diiected to partner about the matenal, not 
pertaining to its use. 

16. Gonveisation conceimng use of mateual 

Makes remaik about the way the toy is or can be used 

17 . Concerning unrelated matteis 

Talks about something not peitaining to the piovidcd ma¬ 
terial, may be about himself oi objects in the room or outside. 

18 Suggests olbei give up rnaterial 

Veibally tells or asks child to give up the piuvided matciuil, 
without touching it 

19. Unsuccessful attempt to take other's material 

One child attempts to take othei’s material by putting Ins 
hands directly on the toy or pushing, pulling, or holding other 
child to get the material, does not succeed. 

20. Successful attempt to take other's material 

Same as above but succeeds. 
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21 Gives material to other without suggestion 

Gives material to other child willingly without previous sug¬ 
gestion 

22 E\change matenal 

Willingly exchanges materials without suggestion 

23 Though action suggests 5, 6, 7, or 8 

By manipulating his material in a new way (new foi that 
period, for piovided matenal) and looking at partner lie is 
suggesting numbci 5 

By manipulating his matenal close to partner and looking 
at partner he is suggesting 6 (This might follow a verbal 
suggestion duiing a pievious interval ) 

By manipulating his material and looking at partner he is 
suggesting 7 

By leaving his material and doing something unrelated to 
matenal, looking at partner at the same time, he is suggesting 8 

24 Confitet 

Instances of conflict not related to matenal 
25, Cries 

Child sheds tears, face flushes, coinei of moutli is drawn 

down 

In order to determine tlic reliability of the blank as a medium foi 
the observation of the children’s behavior and to make sure of the 
consistency of the obseiver, before the mam experiment was begun 
the observer and one other person simultaneously observed 21 pairs 
of childien, each pair for five minutes This yielded a total of 483 
Items The total number of identical checks constituted the number 
of agreements, while each instance in which one obseivci checked 
an Item not noted by the other constituted a disagreement, this pio- 
cedure weighted disagieemcnts so that icliability tlius dcteimined was 
an undeiestimation For the 483 items theie was an 85% agree¬ 
ment The Items were then studied to dctcimine where the dis¬ 
agreements were gieatest, and 11 moic pairs of childien were ob- 
seived Of the 253 items in this period, theie was agreement in 240, 
or 94 8% of the instances 

Mateuals Two sets of 36 blocks Ciacli, cubes and odd shapes, 
iinpainted and vaiying in size, were used Two balls of gray clay 
about tlie size of teacups were made from clay powder. Two clay 
boards, size 12 by 12 by 1 inch, painted a light green, made up the 
remainder of the equipment 

Experimental Period. The two childien to be observed were 
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taken into a testing room in the same building us their playiooni. 
Foi the first gioup the room was hy 6 feet and for the second 
group, 8^ by 7 feet; tn each room theie were two windows and 
one door Aside from wall shelves tlicic was no material other than 
that incidental to the expeiunent. Ohseivations were made tUiough 
one-way screens. Each child was paiied with two boys and two 
girls.^ 

When the pair of children entered the testing loom with the 
expeiimenter, the blocks weic on the flooi in two identical piles 
thiee feet apart (When clav was used the clav boards were sep- 
aiated by the same distance ) The following instiuctions weie 
given, "Here aie some blocks (oi clav) foi you to play with until 
I ictiirn foi you in a few minutes ” The stop-watch was started 
The obseivci watched foi the fiist 15 seconds, checked the behavior 
observed dm mg that time in tlic second 15 seconds, obseived the 
third 15 seconds, and so on 

Pairs were alike for blofks and clay One-half of the pairs plaved 
fiist with clay, the othci half played fiist with blocks No child 
played twice on the same day Each child was paired only with 
children in his or her own group In the first gioup no child seived 
as subject more than foui times foi each matciial In the second 
gioup, due to the laigci number of bovs, the girls were paned seven 
times and the boys four times 

Results 

When the 28 childien paiticipating in the experiment weie paired 
acording to the iCQUiied conditions, theic icsulted a total of 28 
pairs of two-yeai-olds and 34 pairs of thiec-yeai-olds In older 
to treat the two age gioups comparably and to contiast the behavior 
of the children with the two matciials, the data were tieatcd as 
follows: The mean numbei of occurrences pei paii of each behavior 
Item on the blank was computed for each mateiial toi the fiist and 
second groups sepaiatelv. Significant difteienccs occuning m the 
fiequencv of a kmd of bchavioi with eithei ditfeicnt matuuals or 
(lifiereiit ages weie, theiefore, indicative of behavioi differentiations 

From a study of the icsults as a whole, il is uppaient tliat ccitain 
types of behavioi occuired more often than otheis. The childien 
spent much time plaving near each otlict, watching each other, and 

The only bases for selection were those of sex and Extroversion-Intro¬ 
version scores according to the Marston Rating Scale. The average of the 
E-I scores of all the children with whom any child was paired lay within 
the normal range 
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talking with each other concerning the material with which they 
were playing Although there was some variation in behavior with 
change of paitners, this variation was not so great as might have 
been expected. For instance, the icsults do not show that during 
one experimental period a child paid no observable attention to the 
other child, while during another period he watched his paitner 
for a major poition of the time 

Differences in Behavior with Clay and Blocks 

Two-Year-Old Children When the play of the first group 
with clay and blocks is compared by single behavior items (Table 1), 
there is only one diffeiencc quantitatively large These children 
watched their partneis more while playing with clay than while 
playing with blocks It seemed that they had a special desire for 
watching others manipulate clay, perhaps, on the whole, it in¬ 
volves moie variety and more interesting manual activity. In addi¬ 
tion, there was a possible significantly greatei number of verbal sug¬ 
gestions given to the partner for new use of his material in the 
case of clay than in the case of blocks. 

Conversation, which is considered by some writers as evidence of 
good social contact between young children, w<w prevalent between 
the subjects While two-year-old children were playing with clav, 
64% of the conversation (Items 15, 16, 17) concerned this material, 
70% concerned blocks when they were used. Evidently the children 
were considerably interested m the material with which they were 
playing Further evidence for this is the fact that 78 and 60% 
of the verbal suggestions for clay and blocks respectively were to¬ 
ward new uses of the materials, this is good indication for the 
stimulating value of both materials. 

For sociability to develop satisfactorily in children, it is necessaiv 
tliat they learn to give and take suggestions while playing with 
others. In order to find out whether clay would encouiage inter¬ 
play of suggestion and response more than blocks or vice versa, the 
total number of times verbal suggestions occurred and the types of 
ensuing response, whether positive (Items 5, 6, 7, 8, 10, 12) or 
negative (Items 9, 11), weie compared (Tabic 1) No important 
differences were apparent 

Three-Year-Old Children. From a strictly statistical point of 
view, there was little diffeiencc between the behavior exhibited by 
three-year-old children while playing with blocks and clay (Table 
2) There are 98 chances in 100 that the children watched their 
partners more often when playing with clay than when playing with 
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blocks S](KC this was found also to be true with two-yeai-olcl 
children, the chances aie that this point is important There is 
,i possibility that theic were moie counter suggestions made while 
playing with blocks, this fact is inteiestiiig fiom the standpoint of 
the encouragement of give and take between rite childien. 

That comparisons of behavior item fiequencies did not in eveiy 
case yield reliable dift'cienccs from a statistical standpoint does 
not pieclude the possibility of fuithci analj'sis. It may be peiinis- 
sible to study the data ciitically to discover less definite tendencies 
toivaid differentiation, 

The larger frequencies for some of the items weie m the same 
direction for both the two- and thiec-yeai-olds, and theie weic faulv 
high possibilities of there being true difteicnces Foi these two 
reasons the diflcrences seem w^orthy of mention. Theic weie more 
occui rcnccs with blocks th.in With clay of mutual activity with com¬ 
bined material, of mutual activity each child using liis own mateiuil, 
and of refusals to comply with the paitner's suggestions There 
were more occurrences with clay than with blocks of mutual activity 
unrelated to material, of attempts to comply with the partnei’s sug¬ 
gestion, of imit.Uion of the other’s activity, and of conveisation con¬ 
cerning unrelated matters. 

From a consideiation of separate behavior items, then, it appears 
that clay encourages watching and imitating activity, and that, while 
playing with this material, childien are willing to take suggestions 
and are apt to start unicUtcd conversation and activity Possibly, 
this may mean that cUy as a mateiial is not so interesting to the 
children It is true that clay calls foith more verbal suggestions 
for Its, use than do blocks, and these suggestions are naore often- 
complied with. Perhaps tins is indicative of the dnldren having 
less decided and independent ideas of what to do with the material 
On the other liand, blocks seemed to fostci moie mutual activity 
when the children use them together and sepaiatcly There were 
more cases of counter suggestions given in icturn for suggestions 
concerning blocks, and more instances of refusals to comply with 
suggestions. These facts probably should receive consideration in 
light of the findings that su^estions made while playing w'lth clav 
were more readily complied with. Is it pi^sible that the childien are 
more familiar with blocks and, w'hcther familiar or not, like them 
better and hai’c more ideas of tlieir own concerning liow they wish 
to use them^ RIocks may be used more creatively and persistently 
at these early years 
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Ffequeucy of Get tom Items Indicating Sociability and Caoperative- 
iicss Sociability and cooperativeness are two valuable person¬ 
ality traits to be encouraged Tliey are two aspects or social be¬ 
havior winch aic impoitant to develop to some extent at least. It 
seemed of value, tlierefoie, to study these data to the end of dis¬ 
covering whether one of the two materials would give more encour¬ 
agement than the other to those types of behavior which might be 
considered examples of sociability and cooperativeness 

Sociability was defined as that quality in an individual which 
makes him display an interest in the activity of others, a desiie to 
seek their companionship and to make contacts with them In order 
to determine which of the behavioi items listed on the observation 
blank were examples of this type of behavior, five staff members 
were asked to rate the behavior items on a scale of five, ranging 
from —2 to -f2, according to their importance for fuitheiing so¬ 
ciability under tlie given conditions As was to be expected, opin¬ 
ions varied The average ratings were as follows • 


Item 

rating 

Mean 
lilting 
for Item 

Item 

rating 

Mean 
rating 
for Item 

1 

—10 

13 

—08 

2 

—10 

14 

00 

3 

00 

15 

—1 2 

4 

+ 10 

16 

—1 4 

5 

—1 4 

17 

—1 0 

6 

—20 

18 

—04 

7 

—18 

19 

—1 4 

8 

—16 

20 

—1 0 

9 

—16 

21 

—1 4 

10 

—14 

22 

—1 6 

11 

—1 0 

23 

—1 4 

12 

—02 

24 

—1 6 



25 

—1 2 


By combining all the behavior items averaging a rating of -|-1 
or more and also all those rated as —1 or less, it was possible to de¬ 
termine the average ficqucncy per pair for behavior most conducive 
to sociability and least conducive to sociability (Table 3) 

While the children played with clay there was more behavior 
of the type judged conducive to sociability than while they played 
with blocks Likewise, the behavior least conducive to sociability was 
observed more fiequently with blocks as material. The differences 
are not entiiely statistically significant but the chances foi their being 
true differences are high 
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Cooperativeness was defined as that quality in an individual which 
makes him willing to carry out activities with others without sub¬ 
merging his own individuality As in the determination of traits of 
sociability, the same five staff members listed the behavior items that 
represented examples of cooperativeness between two children. By 
tabulating the total fiequencies for those items listed by at least three 
raters as indicating cooperative behavior (Table 3), it was possible 
to determine whether one play material had greater influence on 
this type of behavior than the other The lesults indicate that 
there was a general tendency for behavior of a more cooperative 
kind to occur while the children were playing with clay (Items 5, 
6, 7, 8, 10, 12, 21, 22, 23) Supporting the same conclusion is the 
fact that the least cooperative behavior, occuirences of behavior items 
listed by none of the five raters as being cooperative (Items 1, 2, 
9, 14, 19, 20), was observed more often with blocks than with clay. 

From these comparisons it may be concluded that the difference 
between clay and blocks in furthering those types of behavior which 
may be considered most conducive to sociability and cooperativeness 
IS in the favor of clav 

Chronological Age as a Factor Inflneneiug Social Behavior In 
order to determine to what extent the behavior of the two-year-old 
children varied from that observable in the three-ycar-old, the fre¬ 
quencies of occurrence of the items of behavior were compared for 
the two age groups for each material In Table 4 are listed those 
Items which differentiated the two groups With both materials the 
youngci children paid less attention to their partners than did the 
older children, as indicated by Item 2 The older children weie 
subjectively observed to be more conscious of their paitners, they 
seemed to share each other’s interests for longer periods. Observa¬ 
tions for both materials showed that the three-year-olds made more 
verbal suggestions for new uses of the mateiials, made more countei 
suggestions, and held more conversation concerning the materials 
than was the case with the two-year-olds In addition, when clay 
was the material used, the three-year-olds exceeded the two-year- 
olds in the number of suggestions for mutual activity and in attempts 
at compliance with the suggestions of the partners. 

A combination of Items 5, 6, 7, and 8 to compare verbal sugges¬ 
tions made with the two materials makes clear the fact that the 
three-year-olds were evidently mucli moic liable to tell their paitners 
what to do. Therefore, the relative percentage of positive and nega¬ 
tive responses for each age was computed with the following out- 
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come; with clay, the three-year-olds responded positively to 78% 
of the suggestions, the two-year-olds to 65%, with blocks, the cor¬ 
responding proportions were 70% and 55%. These are significant 
differences for both age groups (4-, pp 248-250). 

The three-year-old children were more cooperative and more so¬ 
ciable than the two-year-olds (Table 5). 

Adequacy or Sampling 

Questions arise concerning the degiee to which these results might 
have been diftcrent if the childten had been paired oftencr, and 
whether a small number of pairing? would have been as satisfactory. 

Tile latter question might be answered empiiically by the fact 
that dcctcasing the number of pairs from 28 and 34 to 14 and 17 
reduces the value of the statistical procedures which may be util¬ 
ized To meet the problem diftcrently, half of the data, the re¬ 
sults of only two pairings of eacli child, once with a boy and once 
with a girl, was treated by the same method as the results of all 
four pairings as so far discussed in this article. 

Upon scanning the means and Yariabdities of the frequencies for 
each Item, the results from two and four pairs seemed much alike. 
To check further, the four distiihutions, one for each age for each 
material, of the mean frequenaes of each of the 25 items computed 
on the basis of two pairs weie correlated by the rank-difference 
method with means computed from four pairs The resulting r’s 
were .96, .91, 96, and ,94. From the standpoint of relative fre¬ 
quency of occurrence of the separate items, then, the data from 
the two pairs were like those from four. 

The differences found were certain to be less accurate and sig¬ 
nificant with the two pairs, due to the small number of cases 
Wlicn significant differences of frequencies with age and material 
were analyzed item bv item for the two and four pairs, the re¬ 
sults seemed comparable For the combined items, however, the 
reliabilities of the differences weie greatly reduced when data from 
only two pairs were used 

It IS possible that only two pairings of a larger numbei of chil¬ 
dren would be quite satisfactory. Evidently four pairs were suf¬ 
ficient, judging by the high correlations of two and four pairs. 

Comparison With Other Studies 

The results of this work are not in entire agreement with those 
of other investigators Possibly the differences are due to emphasis 
on different phases of social behavior Hulson (3), using size of 
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group as criterion of social value, felt clay to be of much less value 
than blocks, Van Alstyne (5), having other criteria, found clay 
low in “active cooperation.” That the piescnt study found clay to 
encouiage a group of traits conducive to sociability and cooperation 
is peihaps due to a moie qualitative and detailed analysis of social 
behavior manifested under these conditions. It is true, however, 
that m this study blocks were found to contribute to mutual activ¬ 
ity With the material moic than did clay, and this fact is m 
agreement vv'ith the findings of otliers According to Van Alstyne, 
blocks aie of high value as compared to all materials, and above 
all to clay in cncouiaging conversation. This study showed little 
diffeience between the total amount of conversation with the two 
materials Van Alstyne indicated that cooperation and conversa¬ 
tion incieased with age; this coirelates with these findings. 

Summary 

This study was directed toward the observation, under cxpcii- 
mental conditions, of the types of social behavior stimulated in two- 
and threc-yeai-old children by two play materials, clay and blocks. 
The data were taken from observations of 28 children, each paired 
eight times with one other child plaj'ing in a room where only one 
kind of play material, either clay or blocks, was available. Com¬ 
parisons were made on the basis of mean frequency per pair of the 
occurrence of each of 25 specific behavior items checked during the 
observation period. 

During the cxpciimcntal periods certain types of behavioi were 
common; the children spent much time near each other, watching 
each other, and talking with each other conceining the material 
with which they were playing. When the two-yeai-olds and the 
three-year-olds played with clay, they watched the play behavior 
of each other far moie than when they played with blocks For 
both groups, blocks seemed to encourage more mutual activity with 
the use of the material but less without its use Paitner’s sugges¬ 
tions were less often accepted with blocks than with clay Clay 
encouraged more imitation 

Sociable and coopeiative behavior, determined after a judgment 
by raters of the value of the separate items for encouraging and 
discouraging these characteristics, was found to be differently stim¬ 
ulated by the two mateiials. Behavior of a sociable and coopeia¬ 
tive type occurred more fiequently during play with clay, while 
non-sociable and non-coopeiative behavior had a higher ficquency 
during play with blocks 
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There were sevci.il decided age diifercnces The two-year-old 
children paid less attention to their partners than did the three- 
ycnr-olds. The older children made mote verbal suggestions to 
their partners, accepted more suggestions positively, held more con¬ 
versation with them, were more soaable, and were more coopera¬ 
tive. 
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UNE fiTUDE EXPlSRIMENTALE D0 COMPORTEMENT SOCIAL 
STIMULI, CHEZ LES JEUNtS- ENPANTS PAR CERTAINS 
ARTICLES DE JEU 
(R6suni6) 

Les persotine& qui connatssent le jeu coliectif des jeunes enfanw ont fre- 
quemment dit que certains articles de jeu soiit de plus dc valeur que d’autrea 
pour encourager le jcu sociable Ces observations out pour la ptupart 
manque d’epreuves, Cette ^tude a 4te faite dans le but d'observer dans des 
conditions expcnmentales certains aspects du comporlement social qui se 
montrent pendant le jcu llmite it un article On a obtenu Ics donnees des 
observations controldcs de vingt-huit enfants, ages de deux et de trois ans, 
chacun mis cn paire liuit fois avec un autre enfant jouant dans unc salle ob 
seulemcnt une sorte d’article de jcu, argile ou cubes, a etc foiirni 
L’argile a encourage les enfants 4 se regarder plus que les cubes, et aussi 
a stimiile plus d’lmitation Les cubes ont scmble encourager plus d’activite 
mutuelle avec Particle doDn4, mais nioins anna lui Le compoitemcnt so¬ 
ciable et Ic comportement coopfratif, jug4s d’apr^s line sommntioii de di- 
verses formes de comportement, se sont montics differemment stimulcs par 
les deux articles. Lc comportement d'un type sociable et coop^ratif s'est 
nvotvtre plus frequemment pendant le jeu avec I’argilc, t.indis que le com¬ 
portement non sociable et non coopfratif a plus frequent pendant le jeu 
avec les cubes 
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U y a eii plusjcurs djffercnces d’Sgc Les enfants ages dc deu:f ails out 
fait moms d’attcntion ^ Iciira camarades que ceux dc trois aas Les enfaiits 
les plus ages ont fait plus dc suggestions vcrbales, ont accept^ plus de sug¬ 
gestions posilivemetitj ont ete plus souables et plus coopeintifs 

Updicraff et Herbst 


EINE EXPERIMENTELLE UNTERSUCIIUNG DER BEI JUNGEN 
KINDERN DURCH GEWISSE SPIELSTOFFE ANGEKEGTEN 
S02IALEN TAtIGKElT 
(Rcfcrat) 

Personcn, denen das Giuppenspicl pinger Kinder bdonnt ist, habcn oft 
behauptPt, dass gewissc Spicistolfe fur die Anicgung zii sozialem Spiel 
wertvoller seien, ah anderc Solche Behouptungen sind grossenteils ohne 
Untersttitzung gebliebeii In der gegcnwnitigcn Untcrsuchniig wurdc dcr 
Versuch gcmacht, untcr expeiimentcllen Bedingiingen gcwissc Sciten dcr bei 
dem Rdf cinen einzclncn Spiehtoff beschrankten Spiel stattfindcniien sozialen 
Tatigkeit [social behavior] zu beobachten Die Befimde wurden an kon- 
tiollicrten Beobachtungen an 28 zwch iind drei-Jahr-nlten Kindern erobert 
Jedes Kind wurdc acht Mai mit elnem anderen Kinde gepaart, welches m 
einem Zimmer spielte, worm nur erne Art Spiclstod—entweder Lehm order 
Baiisteine—den Kindern zui Verfugung stand 
Dcr Lehm regtc die Kinder mehr dazu an, einander zu beobachten, ah 
es die Bausteme taten, und dcr Lehm regtc auch mehr zur Hachahmung an. 
Die Bausteme schiencn mtl dem gegebenen Spielstoif mehr zu cmer gogen* 
seitigen Beschaftigung anzuspornen, aber ohne den Spielstoff lOCilii^er So- 
ziale Tatigkeit und kooperative Taligkcit, auf Basis dcr Summierung 
verschiedener Tatigkeitsgestalten [behavior patterns} envtigt, envicscn sich 
all durch die zwei Spicistolfe auf vcrschiedene Weise angespornt. Tatig¬ 
keit sozialcr und kooperalivcr Art fand wahrend des Spielens mit Lehm 
haufiger statt, wahrend nicbt-soziale und nicht-koopcrative Tatigkeit wah- 
rend des Spielens mit Bausteincn eine hohcrc Frequenz offenbarte 
Es zeigten sich mehrere Altersunlcrschicdc. Die zwci-Jahre-alten Kinder 
sclienkten ihren Spiclgefahrten wemger Aufmcrksamkeit als die drei-Jahre- 
alten Die altcren Kinder machfen haufiger Vorschinge, nahmen mehr 
Vorschlagc auf positive Weisc an, iinterhicltcn sich haufiger [conversed], 
und verhielten sich sozialer und kooperativer 
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AN ANALYSIS OF THE SPONTANEOUS RESPONSES OF 
THE NEWBORN INFANT*" 

from the Psychohgical Laboratory of the Univcinty of Virgima 


Beverly von Haller Gilmer 


Introduction 

A survey^ of the literature regarding the behavior of the newborn 
infant (6) reveals that although theie have been many studies 
seldom have these repoits contained desciiptions which would make 
it possible to compare the responses of the newborn with those of 
other subjects The responses have been named but not described. 
In the absence of such desciiption some writers have gone so far 
as to doubt whether the responses of the newborn aie in any sense 
organized or patterned The piesent study is connected with a de¬ 
tailed analysis of the spontaneous responses of the newborn, defining 
spontaneous responses as those responses which occur without stimu¬ 
lation by the experimenter. 

The study is divided into tvw> parts. In the first pait a set of 
cinematographic data were analyzed and a tentative classification 
and analysis of the responses arrived at It was not practicable, how¬ 
ever, to obtain a large quantity of moving-picture iccords Conse¬ 
quently, in tlie second part the tentative analysis was checked against 
a large number of direct observations in order to test its general 
applicability 

Survey of the Literature 

As stated above, a search into the literature reveals little actual 
description of the spontaneous responses of normal newboin infants. 
This brief review includes all the descriptions found 

Yawning Blanton (1) witnessed one subject yawning at five 

•Recomrmindect by Wayne Dennis, accepted far publication by Carl Mur¬ 
chison of the Editorial Board, and received in the Editorial OHice, October 
31, 1932 

The lyriter wishes to acknowledge hia indebtedness to Dr Wayne Dennis 
for the direction of this research, and to Dr. L T. Royster of the Pediatrics 
Department of the University of Virginia Hospital for making infants 
available for study 
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hours, 'With eyes tightly closed. Another subject’s eyes were squeezed 
tight, and her chin trembled as she shut her mouth. Still another 
yawned so slightly that the yawn was hard to distinguish fiom a 
sigh 

Oyt7iff Blanton (1) reports that the subject in crying pulls 
down the inner coiners of the brows, making wrinkles The 
squaie, box-shaped mouth is noted also Prcyei (12) notes diawing 
down of the corncis of the mouth and wrinkling of the foiehcad 
Irwm (9) states that kicking occurs during crying Iiwm and Weiss 
(11) legald ciying as a component of mass activity 
Sneezing Champiicj's (3) says. “Sneezing was always accom¬ 
panied by violent movement of all the limbs, the thighs being flexed 
on the abdomen, the forearms bent, and the elbows thrust foiward ” 
Snehngy Escliench (8) says that sucking consists chiefly of a 
downward movement of the lower jaw, with the tongue movement 
secondary to this Blanton (1) describes sucking ns consisting of 
the tongue protruding from the mouth with the edges curled up>yard 
and over in such a way as to make the paitial vacuum essential to 
sucking 

Stretching. Buhler (2) says tliat in strctcliing the head is bent 
dorsally, hands are extended above the head, and the legs are ex¬ 
tended BUnton (1) has described stretching as a movement vary¬ 
ing from a mcie full latsing of the arms and a complete stretching 
of the legs and toes, to arching of the back and abdomen and pushing 
of the arms until they tremble, accompanied by tlie bending of the 
ends of the fingers. In one case she notes a movement of the neck 
and pulling forward of the shoulders. 

Part I 

Subjects. Four white subjects were used in this cxpeiiment, 
ranging in age from the fiist day thiough the tenth day. All the 
infants weie born in the University Hospital and, according to hos¬ 
pital charts, all subjects were noimal and in good health. Additional 
data on each subject arc as follows' 

Toms, female, birth wt. 4000 gms, third child of 23-vear'old 
mother. Studied from fifth through ninth day. 

Welcher, male, birth wt 3260 gms, thud child of 27-year'old 
mother Studied from seventh through ninth day 

Dameron, female, birth wt 3500 gms, third child of 36-year-old 
mother. Studied from first thiough tentli day 
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Stieet, female, biith wt 2725 gms, first child of IS-year-old 
motliei Studied fiom first thiough eighth day 

Method of Seciirivff Recot di. The infants were studied m the 
nuiscjv of tile University Hospital. They were photographed m 
their steel cribs (appiovimately 14" x 28" x lO") which weie fastened 
to the wall so that the tops of them were 4 feet from the floor. Upon 
the ciib was placed the foui legs of a specially constiucted wooden 
camera holdei This put the Cmc Kodak Camera (Model B K 
A, f 1 9 lens, 100-ft film capacity, 16 exposures pei sec ) m a posi¬ 
tion 5 feet above the baby 

Floodlighting was obtained by the use of a double Kodalitc 
(Model B, containing ttvo 500-vv., llS-v Mazda lamps) which was 
thrown against the wall diicctly above the cub It was found in 
the preliminaiv photographing that to insure uniform lunning and 
timing of the camera it was necessary to remove the camera from the 
holder and rewind after appioximatcly 30 seconds of running Tim¬ 
ing was done by means of a stop-watch 

All pictures were taken between eight and nine o’clock in the 
motning, immediately after bathing and before feeding at 9 15 a m 
Two infants were available foi study each morning, and they 
were photographed alternately One experimenter (Dr, Dennis) 
operated the camera and one (Gilmer) recorded the name of the 
baby, its condition, and the nature of the reaction An attempt was 
made to pliotograpli all the spontaneous movements of the infant 
which was under the cameia. The camera was started at the be- 
ffinning of each response, unless the camera-man was obviously too 
late, and was not stopped until the response had ended Sixteen 
hundred feet of Cine-Kodak Panchromatic Safety film weie used 
Method of Analysts The apparatus used in studying the film 
was a hand-cranked Vttascopc Movie Maker (burning a. 100-w, 
115-v Mazda piojection lamp) Picture were projected against a 
white wall The projectoi was so airangcd that the pictuics could 
be run backward as well as forward. Speed of movement could be 
made to vary from aiound 32 exposures per sec. to a stilling of the 
individual frames 

After a great deal of pieliminary study of the recoids we felt 
that we had arrived at an adequate classification Each response 
was numbered and named. Then, by repeated showing of each 
response, the constituent elements were determined and the basis of 
classification was thus arrived at After this analysis had been made, 
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the experimenter reclassified and reanalyzed several responses with¬ 
out knowledge of the reel and picture presented (pictures selected 
by Di. Dennis) A confirmation of the original classification and 
analysis was made in all cases 

Definition of Desa iptwe Terms Used. The results of the cinema 
analysis are picsented in Table 1. Before discussing this it is neces¬ 
sary to define some of the terms used. Only those terms which are 
not commonly employed will be defined 

Corners of the mouth retracted. Here we have the corners 
pulled towards the ears. 

Mouth horizontal In this paper tlie car-to-ear direction will 
be called horizontal and the forehead to chin direction will be called 
vertical. We use the term “mouth horizontal” to describe a mouth 
opening in which the coiners are retracted, that is, separated farther 
than m their resting position. 

Mouth vertical. Here we find the corners aie not retracted but 
that the movement consists wholly m vertical opening The degree 
of opening is variable. 

Tongue "flat” and protruding. The tongue comes forward 
in varying degiees, flat from side to side although sometimes arched 
m the dorso-ventral direction 

Tongue "'trough" and protruding In tins position the tongue 
IS the same as above save that the outer edges of the tongue are 
turned upward and over, forming a rounded trough 

Naso-labial fold Term used m describing the lines running 
fiom the corners of the nose to the corners of the mouth. 

NasO’labtal fold extending to the cbm Here the line extends 
beyond the corncis of the mouth to a distance of approximately 
half wav down the chin 

fVrvikled at the bridge of the nose. Here we have a line across 
the nose connecting the inner corners of the two eyes. 

Shortened nose. The end of the nose is pulled upward toward 
the forehead 

Chin drawn in to neck The head is pulled slightly down¬ 
ward until the chin rests lightly against the neck This is always 
accompanied by the skin on the chin being wiinkled in furrowed 
horizontal lines or in the “dried peach" shape. 

Results It was found possible to classify the responses into dis¬ 
tinct classes Each of these classes was then analyzed in detail to 
discover its elements The results of this analysis are given in Tabic 
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1 In compiling this table two or more identical reactions (such as 
cues) which occurred without intervening reactions were treated 
as one unit in the tabulation This latter procedure was adopted as 
a conservative measure because such consistency of response pattern 
m temporally contiguous lesponscs might misrepiesent the consis¬ 
tency of the responses in general. 

It was found m the analysis that the data from each individual 
subject were so well in agreement with the data of each other sub¬ 
ject that the responses could be grouped The total numbei of 
units lepresented in Tabic I are as follows 34 cries, 25 mouthmgs, 
23 stretches, 22 yawns, 20 openings of the mouth, 12 chewings, 10 
suckings, 8 smiles, and 7 sneezes; total, 161 Other responses not 
included m the table will be discussed latci 

Table 1 shows in brief the comparative analyses of these reactions 
Each type of response is listed at the top of the table, with the ex¬ 
ception of those few responses to be discussed latei The percentage 
of occurrence of each response element is given in the table Study 
of the table will show m regard to each type of response w'hich ele¬ 
ments were essential (always piesent), which were incompatible 
(never present), which were unessential (sometimes present), and 
which were peculiar to that reaction (never present as an element of 
another reaction) 

We shall summarize briefly our finding^ in regard to each re¬ 
sponse. The summaries below include the data of Table 1 and also 
additional data whicli could not readily be picsented in the table 

Tentative Analysis of the Reactions 
Cryiuff. In crying, the mouth is always opened in some horizontal 
fashion ranging from slightly hoiizontal through the extreme hori¬ 
zontal position in which the mouth takes on tlie four-coinered box- 
shape. The naso-labial fold is always piesent At the beginning 
of any crying period the eyes may be in an open, half-open, or a 
normally closed position They eyes are, however, always closed 
tightly by the time the height of the cry is reached. (The observa¬ 
tional study of Part II shows that this is. an mconcct geneializa- 
tion ) When the eyes arc tightly closed wi inkles arc always found 
undei them, together with a pulling down of the nasal end of the 
brow In crying, we find present m eveiy instance the line connect¬ 
ing the inner corners of the eyes across the bridge of the nose We 
find also that the chin is always pulled toward the neck enough to 
produce the furiowed wrinkles, although in vaiying degrees. 



Percentage of Total Responses of Each Type Containing Response 

Element 
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Crying Stretching Sneezing Mouthtng Yawning mouth Chewing Sucking Smiling 
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Limb movement is not always present, but ■when it is the move¬ 
ments of the hands and feet are in a plane parallel to the median 
plane of the body. The amount of limb movement vanes with the 
intensity of the cry Eveiy intense ciy produces much arm and leg 
movement In this degree the arms are worked rapidly up and down 
while the legs are kicking violently. When the arms and legs arc 
not moved in crying they aic always held tense, Although not 
shown by the table, the analysis shows that ciying has a slow termi¬ 
nation as opposed to a rapid ending found in some other reactions, 

What may be teimed a "cry face” was noticed several times 
but not put into the tabic. Here wc have all the facial features of 
a cry save that the mouth is not opened The comers of the mouth 
arc drawn shglitly inwaid and downw.ard. Limb movement is prac¬ 
tically nil. Tins "cry face” appears to be the slightest degree of 
crying. 

Only in crying do we find the mouth in a four-cornered box- 
shape, and the face wrinkled at the bridge of the nose These ele¬ 
ments never occur m isolation nor in any other spontaneous reactions 
save crying 

Siretehmg. In stretching we find the mouth always closed, and 
in the majority of cases the eyes are closed tightly The naso-labial 
fold is found present only in those cases in which the eyes are closed 
tightly In the larger number of cases the forearms are diawn in 
toward tlie head and shoulders with the upward pull being at the 
shoulders rather than in the foreaims. In the remaining cases the 
aims are stiaightencd out above the head. These responses aie pe¬ 
culiar to stretching. Contrary to Buhlci‘s statement, the legs aie 
always flexed (Di. Dennis rcpoits tliat he saw leg extension in 
stretching m one of four picm«ituic infants studied by him ) In a 
number of cases wc find the subject icaimg up on tlie back of the 
head and arching the back This seems to occur in the more extreme 
stretches The termination of a stretch is somewhat diawn out 
Stretching always occurs in a sleeping or quiet and awake state, 
nevei breaking in upon a cry 

Sneezmg In the sneeze -wc do not find any stereotyped opening 
of the moutli; it may close or it may open horizontally The eyes 
are always closed tightly on the inspiration and remain so until tlie 
expiration The naso-Iabial fold is present in each case and extends 
to the chin in some of them 

In strong sneezes, the forearms are jeiked slightly upward and 
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inward and the legs arc flexed in each instance at the moment of 
expiiation. Slight sneezes aie observed in winch theie are no aim 
and leg movements, but there aie ncvci movements of any other kind 
than those just desciibeci These movements are peculiar to sneez¬ 
ing The sneeze terminates immediately after expnation 

Moiiihu!/ The featuie that distinguishes “mouthing* fiom 
“opening the mouth” is the protiUMon of the tongue flora the mouth 
against oi acioss the lower lip The mouth is always open in a 
lionzontal position although m varying degiees Degiee of open¬ 
ing the eyes vanes. In two cases it was noted that one eye le- 
mained half open while the other one closed lightly In the ma¬ 
jority of the cases the limbs are relaxed, never aie they held tense. 
In those cases m which aim or leg movement is reported we find 
this movement to be very slight and apparently of little force. In 
every case of mouthing, the infant is awdee and relatively quiet 

Yawning Yawning is the only reaction in which we find a verti¬ 
cal opening of the mouth The naso-labial fold is always present 
and approaches a vertical position. The nose is always shortened. 
There is practically no tnoveraent with the arms and legs, the 
subject in most cases being relaxed. In general, it can be said that 
the yawn terminates immediately after its peak is reached Yawns 
occur while the subject is either in a sleeping oi awake and quiet state 
Opening mouth. This lesponse differs from the yawn in that 
in this case the mouth never opens vertically (this is obviously not 
true of older childien). The mouth mav open hoiizontally m vary¬ 
ing degrees The naso-lablal fold is present when the mouth is 
opened widely. In some cases the eyes aie closed normally and 
in the others opened to different degrees. 

Where hmb movement docs not occur the limbs are always in a 
relaxed posture rather than tense "When the extremities do move 
they may go in any direction but with very little foicc, these move¬ 
ments are not recorded on the chart The reaction always staits 
when the baby is in an awake and quiet state 

Clie^mng Chewing is distinguished from the other mouth reac¬ 
tions by an up-and-down movement of the lower jaw, with no accom¬ 
panying tongue plav or lip reaction as found in sucking. The 
mouth is opened hoiizontallv in varying degrees in 11 of the cases 
In the other case the mouth is entirely dosed The eyes are always 
closed though sometimes noimally and sometimes tightly Both the 
naso-labial fold and the drawn chin are present in each instance 
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Sucking The essential featuies in spontaneous sucking are the 
tongue protruding beyond the hps in the “trough” sliape, and the 
r/irchmic mofi'an of the lowei jaw The coiners of the mouth are 
always retiacted as the lips become lounded and piotiuded The 
naso-labial fold is always piesent The chin is always drawn in to 
the neck and in one case foims wrinkles in the “dried pcacli” shape, 
m the others foims the fuirowed lines The eves aic cither half 
open or closed nonn.dly The limbs are usually m a rclaved state 
Only in one case do we find slight movement 

Smiling The essential and peculiar factor in the smile is the re¬ 
traction of the coineis of the mouth, togctlicr with an upward pull 
of the coineis. We find each of the eight cases recorded perfectly 
stereotyped in that the corners of the mouth me always retracted, 
mouth closed, eyes closed normally, naso-labml fold extended to the 
chin, chin drawn in to neck, all limbs relaxed, and occurring m the 
sleeping state, (The observational study shows that the infant may 
be awake and the mouth open during a smile ) 

Other teactions In addition to the above patterned or organiaed 
reactions, we find certain isolated limb movements. The move¬ 
ment of an arm. or leg may be in any possible direction, but it is 
to be noted that such a movement is never as vigorous as those 
movements wherein the total organism is brought into play. Rub¬ 
bing the face was noted frequently Vomiting and hiccoughing 
weie observed Frowning, and wrinkling of the forehead in hori¬ 
zontal furrows, were obseived to occur Because of their relative 
simplicity these reactions were not added to an already-cumbersome 
table 

TJiese above reactions recorded in this section arc dll the responses 
obseived, both those occurring in large patterns, and those occuinng 
in relative isolation By no means has the above classification been 
“selective” All behavior which occurred has been included. 

Part II 

The cinematographic study resulted in tentative descriptions whicli 
could not be entiiely relied upon because of the small number of 
lesponses which were studied While wc did not believe that new¬ 
born responses could be completely analyzed as they occur in the 
nurseiy, we did believe that any common deviation from the descrip¬ 
tions arrived at above would be obvious upon protracted direct ob¬ 
servation Consequently, we observed a large number of sponta- 
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neous responses as they occurred in the nursery and noted whetlier 
each, m so far as jt could be obscivcd, did oi did not conform to the 
tentative dcsciiption. Observations wcic made between 8 and 9 
A.M. as in Part I A total of 16 babies were observed 

All infants studied were noimal white babies under ten days of 
age. The responses were classified as follows. 185 ciies, 120 
stretches, 44 sneezes, 120 moutliings, SO yawns, 85 openings of the 
mouth, 60 chewmgs, 60 suckings, and 45 smiles. Since detailed 
analysis of rubbing the face, vomiting, and other leactions were 
not made in the study of Pait I, they arc not tabulated licie. How¬ 
ever, each sucli response was ciitically obseived for elements be¬ 
lieved to be peculiar to the analyzed icsponscs We saw no new 
lesponses, and none which could not be fitted into the classification 
eailiei arrived at 

The results of the observational study may be put very briefly. 
Tile observational data conflicted with the cailiei data on only two 
points. These have been mentioned parenthetically in tlic tentative 
descriptions but will be repeated here 

1 Cryiiiff' In crying the eyes ate not always closed. In addition 
the dun was seen to quiver in a few instances. 

2. Sinihug Seven smiles wcie seen in which t)ie mouth M'as 
sliglitly open Tlicsc occurred while the infant was awake and quiet 
The direct observations thus provided almost complete coiroboia- 
tion of the movie analysis. 

Summary and Discussion 

This study lias shown that it is possible to separate the unselccted 
spontaneous responses of the newborn infant into distinct classes, 
This in itself seems to show that the icsponscs show organization 
Fiuther analysis has revealed the detailed charactei istics of each cU\«s 
of response, The descriptions aiiivcd at by this analysis aic too 
long to be repeated licie, but refcience to them will show that each 
lesponse has a char.actcnstic combination of essential elements and 
nearly every lesponse has some element pcculiai to it. Of the 
non-essential behavior elements, some do and some do not appeal 
in conjunction with each response If “pattcin” and "oig.inization’' 
mean anything, they mean just those things outlined above 

It is interesting to note furthei that spontaneous responses of the 
ncwboin may be divided into two groups with icspect to the role 
of the limbs in the responses Refeience to the behavior descriptions 
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■Will show that in intense crying, sneezing, and stretching, the legs 
and arms aie vigorously involved, the mode ol involvement being 
peculiar to each response In the case oi the facial responses, on 
the othei hand, the limbs are never vigorously involved, The legs 
and arms aic either totally inactive at the moment of facial re¬ 
sponse or else they are moving with slight force as in isolated hmb 
movements Limb stietching, for instance, never occurs during 
mouthing, although there is no anatomical impossibility in this. 
These facts mean, iti brief, that the newborn's behavior organiza¬ 
tion is body-wide, his responses aie total bodily responses The 
body segments do not act m complete isolation. This is an inter¬ 
esting fact m connection with Coghill’s theories (4, 5), m connec¬ 
tion with Irwin’s application of them to infants (9, 10), and in con¬ 
nection with Dennis' criticism of Irwin’s application (7) Ouj 
study supports Dennis’ claim that mass activity is not the only total 
bodily lesponse of infants, but that, on the contiary, there are many 
total bodily responses 
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UNE ANALYSE DES REPONSES SPONTANEES DU NOUVEAU-NE 

(Restimi) 

Cette dtude nous donne une analyse de toutcs les reponses spontanees du 
nouvenit-nfe L'experience se divise en deux parties. Dans la premiere 
partie on trouve les donn4es obtetiues d'une ^tude cm^matographifiue Dc 
ces donntics on arrive ^ une classification ct a line analyse e'cpeiimentnles 
Pour tester la valeur dc Tapplication cle cette analyse experimentaie on 
se sert d’une deitxierae m^thode, cellc de faire ties observations daectes 
Les donnecs obtenues par lea deux methodea diffcrecitcs s’accQident en 
presqiie tous les details. On a employ^ un nombre total de vingt sujets, 
ages d’lin jour i dix jours On a 6tudie ces enfanta dans la chambre des 
enfnnts de I'llopital de I'Oniversite L'analyse elassihe les reactions ainsi 
cellc de pleuier, cellc de s'itendre, celle d’etermicr, celle de mouvoir la 
bouche, cellc de bailUr, celle d’ouvnr la bouche, celle de raacber, colle de 
suceif et celle de sounre On analyse chacune de ces reactions en detail 
La Table I montre bnevement les analyses comparatives de ces reactions 
avec les il^ments des riponscs et le pouicentage dea foia oCi ils sc volent 
Cette ^tude a inontrc le fait qu’il eat posalblc de separcr en classes distinctcs 
les reponses spontanies non choisies du nouveau-ne Cliaque reponse montre 
une combinaison carncteristiqlie d'Alemcnts essenticls et presqiic toutes les 
reponscs out \in Element ptopre L'organi^ation du comportement du nou- 
veaii-n6 est de tout son corps, ses reponscs sont des riiponses totales du corps 
Ce fait est tres interessant a propoa des thrones de Cogliill Cette etude 
souticnt I'assertion que l'activit£ globnie n'est pas la scule reponse totolc 
du coips cUec lea nouvean-nes, mais qn'au contratie il existc pluaicurs 
rdponses totales du corps 

GlI MBR 


BINE ANALYSE DER SPONTANEN REAKTIONEN DES NEUGE- 
BORENEN SAUGLINGS 
(Rcferat) 

Diese Untersuchung bieCct uns cine Analyse nllcr spontanen Reaictionen 
des neugeborenen Saiiglings Die Untersuchung ist in zwei Teile getrennt 
v/orden. Im ersten Tede baben wir die ana einer kmematographischen 
Untersuchung erhaltenen Befunde. Auf Basts diescr Befunde gelnngen wir 
zu emer vorlaiifigcn Klaasifizierung und Analyse, Um die allgemeine 
An-vvendbarkeit dieser varlaufigen Analyze zu prufen hat man eine zweite 
Methods—die Methode dei direkten Beobachtungen—angewendet Die mit 
den zwei verschiedenen Methoden erhaltcnea Befunde stimmen In fast 
jeder Einzelheit mit einander ilberein Es dienten im Ganzen 20 Veisuchs- 
personen, deren Alter sich zvrischen einem Tag und 10 Tagen erstreckte 
Die Sauglitige wiirden in der Kindcrshibe des University Hospital imter- 
sucEit Diirch die Analyse wurden die Reaktionen folgenderweise klas- 
sifiziert Schreien, Sich-Strecken, Niesaen, Gesiclitcrschncidcn [mouthing], 
GShnen, Muncloffen, Kaiicn, Saiigen, und Lacheln Jetle dieser Renktionen 
wird ausfuhrlicb analysiert Anf Tabelle I sieht man, kurz dargestellt, 
die vcrgleichcndcn Analysen dieaer Reaktioneo, samt den Beatandteilen der 
Rcagicrungen und dem Frozentsatz ihrer Haufigkeit In dieser Unter- 
suchiing ist erwiesen worden, dass es moglich ist, die iinauagelesencn, spon- 
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tanen Reaktionen des neugeborcnen Sauglings in cmzeinc Klasaen zu tcilcn 
Bei jcder Reaktion findet man eine koraktenstische Verbindiing wesciitliclier 
Elemente, uiid fast jcde Reaktionsvveise hat cincn Bestandteil, der ilir eigen 
ist Die Organisation der Tatigkeit des Neugeborcnen erstreckt sick iibei 
den ganzen Korpei [is body-wide], seine Reaktionen sind Gehamtreaktionen 
des ganzen Korpers Diese Tatsache ist m Bezng aiif CoghiH’s Theorien 
von Interesse Durcli diese Untersuchung wird die Bchauptiing unterstutzt, 
dnss Mnssentntigkeit nicht die einzige korperlichc Gesamtrcaktioii [total 
bodily response] bei Saiigliiigen aiismacht, sondern dnss cs im Gcgcnteil 
vicle korperliclie Gesamtieaktioncn gibt 

GlI MFR 



MONOZYGOTIC DICHORIONIC TRIPLETS. PART II 
BEHAVIOR OF A SET OF IDENTICAL TRIPLETS* 

F>diii the Saiiniet S Pels Fund /or Ketcarch m Prenalnl and 
Poslualal Enwrojimeul 


L W SONTAG AND V. L NelsON 


Part I of this lepoit of monozygotic triplets was published recently 
by the authois (2). The study contained a description of the phj'si- 
cal and ment<al chaiacteiistics of the tiiplets, rccoids of their growth 
and nutiitioni analysis of then fingei and palm punts, and a desciip* 
tion of tlie fetal membranes. This material was presented primarily 
to establish the monozj'gotic origin of the triplets In addition, cer¬ 
tain facts regarding the birth of the infants were included because 
It was felt that they might be of interest to medical readers. All of 
the observations were made by members of the staff of the Samuel 
S Fcls Fund, an oiganization for the study of picnatal and early 
postnatal cnviionmcnt in cliildrcn The Fels Fund is located at 
Antioch College, Yellow Spiings, Ohio 

The tiiplets, m addition to being of mteiest from the 'Standpoint 
of physical compaiison and of the conditions surrounding their birth, 
offeied an excellent oppoitunity for lesearch in the development of 
behavior differences Part II of this report contains, therefore, such 
a study, diawn from obscivations of the behavior of tiie triplets made 
at least once each month fiom the time they were 12 months old until 
they reached the age of 42 months The childien aie now 4 years 
□Id 

It is obviously impossible to give here the complete records of the 
150 liours of obseivation made on the tiiplets It would be objection¬ 
able to omit parts of the lecoids which we do not consider of primary 
importance, oi to picsent only those incidents winch lend credence to 
the conclusions to which we have come We liave contented our¬ 
selves with including in this discussion three mornings’ obscivations 
which Will serve as examples of the material from which our con- 

*Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, February 3, 1933 
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elusions have been diawn. In addidon, we have desciibed such 
environmental factors as were not common Co all of the triplets 

The observations have been made largely by the authors them¬ 
selves However, two other members of the Fels Fund staff, one a 
physician and one a psychiatrist, have also observed the children. 

Records of Observations of the Triplets 

Throughout the records which follow, we shall iilentifv the triplets 
as Fied, John, and Heniy, m oidcr of their size, and of their birth 

In recording the behavior of the tiio, two methods were used. 
One consisted of a detailed account of the activities and conversa¬ 
tions of the children, the other of brief descriptions of their behavior 
The account Immediately following illustiates the former method; 
the second and third records illustrate the latter method The de¬ 
scription of habits is taken partially from statements by the mother. 

Vmt to Triplets, 4-23-32 8 a.m to 12 m 

1 Henry was m the front yard when VN, the Fels Fund in¬ 
vestigator, arrived. Jolm and Fred were in the back yard where 
some men were fixing electric wires Henry greeted VN, “Hil 
Where games?" picked up her suitcase and earned it to the house. 
The boys’ mother reported that John’s speech was much more dis¬ 
tinct than that of his brothers VN received the same impression 
Henry pointed to the back of the house saying, "Men fix lights," 
and then went to tiie back yard. Fred and John stood watching the 
men. All three had been there earlier in the moinirg Henry 
climbed the fence and then went to where Fred and John were 
standing. 

2 8 .30 A M All thice were at the front of the house at VN's 
request. I'here was no difference in their willingness to go Two 
of the boys were given pencils .ind paper to make pictures Tlie 
mothei, woiking in the house, heard VN talking to the boys and 
brought a pencil out and handed it to Henry, John and Fred alieady 
having pencils John icaclied over and handed his own pencil to 
Heniy, who took it in exchange for the one their mother had handed 
to him Jolm said as he did so, "That’s mv mother’s good one I’ll 
take It m the liouse” He went into the house and handed his 
mothei the pencil, saying, “Here, mother" He came out imme¬ 
diately, saving, ‘‘I took it upstaiis Mv mother had to put it awav ’’ 
The pictures were finished and given to VN 
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3 8:45 AM. Eveiyone went to the back yard, Henry first, then 

John and Ficd immediately aftei. John !.aid to VN, “See bunnies," 
and all tliiee talked about then bunnies in a cage in tile back yard 
Tile three went to the sand pile near which the men wcie fixing a 
ladder. John said to VN, "We got a sand pile too,” Then tiie 
thiee slid down a plank arranged as a slide, the orde: of going being 
Pied, John, Heniy. 

4. 8 55 A M. Henry left the gioup, and began tinkering with a 
case knife about a wagon, turning it on its side and woikmg at the 
rear wheel Fied came ovci and began to use the fiont wheel as a 
steering wheel A fight msued, Henry and Fied squealing and push¬ 
ing each other Heniy said, “Go away, mine wagon” Fred gave 
up and left after a short struggle, going ovci and picking up a toy 
gun. As soon as Fied bad gone, Heniy also left the wagon, going 
ovei to watch the men 

5 9'10 AM Heniy got down from the fence, went to tlie wagon 

and set it upiight He said to VN, “Pull me! Pull mel" John 
appeared and both got in John said, "Take me aioiind ‘k.u’ 
(square) ” Fred accepted VN*s invitation to jom the group and 
climbed m when the other boys moved over to make room foi him. 
All three leraained quiet during the trip around tlie square 

6. 9 45 A M Fred was on the tiicyclc, and Henry climbed on the 
back John was in the house A neighbor boy arrived with a small 
sCQOtci He IS .about six months oldci than the tiiplets Henry got 
the wagon, and, going up to the boy, said, "Ride me I" The neigh¬ 
bor boy put the scooter in the wagon, and Henry climbed in behind 
John got in too, and Fred came over and pushed the wagon For 
some time the foui boys played with the wagon, there vvas little dis¬ 
agreement 

7 lO.’OO A.M Fred left the wagon first and went up the street 
several houses whcie a man was working with a hose Tlie neigli- 
boi boy, pulling John and Henry, stooped to look at an insect, hie 
put It in the water which was lunning down the gutter, aftei which 
lie began to walk in the gutter Henry stepped m too, unseen by his 
mother, but soon got out John staved in the wagon 

8, 10 15 AM. Heniv again began walking in the water w’hile 
John and Fred were up the sticet His roothet saw him .vad cried, 
“You, Henry!” lunning toward him. Henrv came toward hei, 
whimpering, she jerked him to hci and spanked him. She took 
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Henry upstairs and spanked him some more, after ivhicli she scolded 
him. She came down and icpoited that she had undicssed him, put 
on his pajamas, and told him to stay In bed until his clothes dried 
He stayed theie quietly for half an hour, during which time his 
mother called to him several times, “Don’t go to sleep, Henry ” She 
then said to VN, “This punishment won’t do any good; wc have 
tried all we know, but he’ll do a thing again. We don’t know what 
to do with Iiim ’’ Ficd and John remained up the street during this 
episode. 

9 Fred came to watch his mother who was scrubbing the front 
hall She told liim to wait m the dooiway until she put some papers 
down. Fred obeyed, but said, “I ’tep on caipet,” meaning the living- 
room carpet which was about 5 or 6 feet away. When he was 
informed that it was too far for him, he icmained in the doorway as 
told He asked for a glass of watei, drank pait of it, and then went 
to the edge of the porch His mother said, “Don’t pour that out,” 
and then icpeated the admonition, whereupon Fred dumped it over 
the edge of the porch His mother scolded him, set him down on the 
flooi, and went to get Henry She biouglit him down with her 
customary admonition to be a good boy Henry did not reply at first, 
but finally said in an uninterested and unconvinced tone, “I be a 
good boy ” Tlie same promise >vas extracted from Fred, who agreed 
more readily 

10. 11 00 A.M Henry was on the tiicycle with the neighbor boy 

riding behind him as John came on the sidewalk with tiie wagon 
Fred attempted to get the neighbor boy off by talking to liim and 
pulling him In the struggle, Henry turned and patted the neigh¬ 
bor bov as if consoling him Fred pcisistcd for some time and then 
left John came up and attempted the same piocedurc. Henry again 
patted the neighbor boy, pushing John. The motlici savs Henry 
always sides with the neighbm bov 

11 11 20 AM. All thiec boys and the neighboi were in the 

neighbor boy’s yaid, three houses away Fred w’as on tlic tncvclc 
and Henry had a toy gun An altercation was started with Fred by 
the neighbor This time Hemv did not side with the neighbor, but 
hit him on the cheek with the gun and attempted to bite him. The 
boy went around the house, crying, to tell his mothei VN's pres¬ 
ence appaicntly saved Heniy a scolding by the neighbor boy’s 
mother 
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12. 11:30 A M. At VN’s request all three boys came back to their 
own yard with her. The father of the triplets drove up in an auto¬ 
mobile Fred, John, and Heniy all exclaimed, “Theie’s mv daddy,’' 
and went to him, asking about a bottle of cleaning fluid he had in 
his hand The father spoke to them in a pleasant, even tone and 
displaved the cleaning fluid by pouring some on the corner of the 
pavement. Fied got a trowel and began to play in the mud, Henry 
jcotning over and saying^ “Me want shovel.” Fred and John went 
in the house and Henry began to fill the hole at VN’s request He 
put in three trowels-full and then dug it out again, but finally filled 
it up and patted it doivn He put the trowel in his pocket and went 
in the house. During the few minutes the father was in the house 
he talked to the boys, wiped all their noses, and kissed them goodbye. 
There was no noticeable diffeience in eagerness on the part of the 
children, nor evidence of special favor on his part. 

Visit to Triplets, 2-26-32 

13. LS, with an assistant who was not known to the childien, 
arrived at 2 '00 p m. to repeat taking finger prints of the triplets 
They were greeted by Henry and Fred, John hanging back and cling¬ 
ing to his mother’s skirts. Henry immediately demanded to know 
what was in the black bag carried by the assistant. He was told it 
contained material to take pictures of his fingers. He persisted in 
inquiring about the bag and demanded to see its contents, attempting 
to help open it and remove the materials. A table on which to 
work was set up and the materials were spread out on it Henry 
stood at the edge of the table with Fred just behind him Henry 
attempted to pick up the ink pad, and, when restrained from doing 
this, managed to disanange the caids upon which the prints were 
to be taken. After a few minutes of this, Fred took heart and 
moved up to the edge of the table also 

14. The children were invited to come and have then finger 
prints taken. Henry was too busy examining the materials to beed 
the call, and so Fred Avas persuaded to be the first. As soon as he 
was seated on the knee of the assistant, Heniy came around to the 
other side of the table and attempted to put his fingers on the ink 
pad, which was being used to ink Fred's fingers He was so per¬ 
sistent in this that he had to be removed from the table by LS and 
held while Fred’s punts were being taken. He was assured that he 
could be the next to have his pictuies made 
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15. Ficd cooperated lathci well in making tlic finger prints. He 
did not cry and he was very willing to relav his fingeis so that they 
could be pioperly inked and the piints made When he was finished, 
his hands were wiped to remove the lice ink, and he was allowed to 
lun about the room. 

16 Henry immediately clamored to have his prints taken. He 
climbed up on the assistant’s knee, and his prints weie taken. He 
was unv'illing, howevci, to lelax his fingers and hands and insisted 
upon doing the piints without the help of the assistant This un¬ 
willingness to cooperate led to the spoiling of two cards befoic a 
satisfactoiy one was completed 

17 When the assistant had finished making his prints, Henry 
was put down on the fiooi, and Jolin was invited to have his prints 
taken John was unwilling and whimpered when his mother at¬ 
tempted to force him It took much persuasion and some bnberv to 
induce him to sic on the assistant’s knee Even then he continued to 
whimper He exhibited none of the insistence to make liis own 
punts which Hcniy had shown As soon as his cooperation was 
secuied, the punts were made without difficulty. Henry again had 
to be lield during this piocedure to prevent liim from shaking the 
table and interfering with making John’s prints As soon as John's 
prints were finished, John slipped down to the floor and disappeared 
into the kitchen. A few minutes latei, his mothei discovered him on 
a high stool in the kitchen laboilously washing the remaining ink 
stains from his fingers 

18 After the prints of all three had been made, the cards were 
examined, and it was discovered that two or thicc of the prints were 
not entirely satisfactory, so it was decided to remake these bad prints 
Heniv insisted upon being fiist, and it was only with great difficultv 
that his punts weie again made, since he insisted upon pressing his 
own fingers on the ink pad and making his o^vn impiint While liis 
prints were being taken, Fred stood beside the table and occasionally 
laid his hands upon it, but did not matcnally interfere with the 
work. John again clung to Ins mother’s skills When Henry’s 
prints were made, Fred submitted without complaint to having liis 
prints made, and again he coopeuitcd fairly well. Henry had to be 
icstiamed again from interfering with the process When Fred was 
finished, several minutes were necessary to persuade John to undergo 
the process again He finally consented and seemed somewhat less 
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afraid than during oui attempt Henry spoiled several prints 
by Jiggling the table. Heniy was finally persuaded to leave the 
table and went again to the black bag, which \vj^ on the floor. He 
attempted to open it, and, when he could not manage this, he climbed 
up on It and stood on it When Jolin*s prints wcic made, he again 
went to the kitchen, climbed up on the high stool, and washed off 
the ink stains which had been left after LS wiped his hands with a 
towel While John tvas washing liis hands, Henry again attempted 
to open the black bag which was on tlie floor. He was again unsuc¬ 
cessful, Befoie leaving, LS gave each of the boys a blank finger-punt 
card John lemamcd at his mothei’s skiits, wliile Pleniy and Fied 
followed LS and the assistant to the door. Henrv followed out onto 
the walk 

Visit to Triplets, 9-1S-31 

19 LS stopped at the tiiplets’ home to make anangements for a 
visit to the Pels Research institute The tlirce childien were play¬ 
ing m the yaid. Hcniy was riding the tiicyclc, whicli he liad just 
taken from Fied Henry got oft and, followed by John, stepped 
across the alley to the neighbor’s lawn about which was built a ter¬ 
race of small stones. Hctiij' picked up a small bucket and placed one 
of the stones m it Fred and John joined him and all thicc of them 
filled the bucket with stones and diagged it across the lawn Upon 
seeing the stones, the niothcr immediately demanded that the boys 
replace them. Fied and John dutifully took hold of the bucket and 
began to diag it back Henry laughed, climbed on Ins tricycle and 
rode down the street, despite his mothei’s calls that he return and 
Jielp Ills brothers replace the stones. John and Fred up to this time 
had lugged the stones to the place from winch they had taken them, 
and here they laid them down, one by one. They did not replace 
them m the pioper places in the teiiacc, but laid them on it As 
soon as they had carried the bucket back to their own vaid, Henry 
rode back and joined them 

Description of Behavior Differences 

Diffeienccs in the children’s bchaviot, of wlucli the picceding rec¬ 
ords contain some examples, may best be noted if consideration is 
given to their habits, and to their behavior towaicl the following* 

1, Parents 

2 Strangers 
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3 Playmates 
4. Each other 
5 Objects 

The habits of all thiee of the tiiplcts are lathei icgulai They 
have veiy few dislikes m the way of food, and cat what i? placed 
befoie them without question The few foods which they do lefuse 
arc lefused alike by all three The mother knows only one exception 
to then likeness of tastes, John being less fond of tomatoes All thiee 
handle their foiks and spoons well, and have done so foi iicaily two 
yeais. 

All three sleep a part of each afteinoon, and tlicy all sleep well at 
night They usually go to sleep without difficulty The mothei says 
that they sometimes call foi a drink or some olhei little attention 
immediately after retuing, and that Henry is much the most fie- 
quent and most insistent m such demands He sometimes insists 
that his fathci or mothei come to bed with him 

None of the three has been troubled with enuresis since the age of 
18 months Henry was the last to conquer this liabit, whicli he did 
about SIX weeks after his two brothcis. 

All three triplets developed, at about the age of 12 months, the 
habit of tickling then noses with the comet of a blanket while going 
to sleep They still persist in this, and when sleeping without cover 
m hot weather, they not infrequently take off tlicir pajamas and u‘?c 
them for this putpose John and Fied have been timmb-siickers since 
early infancy, John being the woist in this respect Hemv has 
nevei developed the habit 

John IS the only one of the three who cries icadilv 
Patents The behavior of all thiee of tlie triplets toward their 
father is, as fai as wc have been able to obseivc, veiy similai Heniy 
appeals to command a little more of his fathei’s time and attention 
by being inoic peisistent in his demands and by managing to get 
into more mischief than do the other two Althougli the father is 
inclined to be rather a stein patent, all of the boys me iinusuallv 
fond of him. His oideis aie more likely to be obeyed than aie tlie 
mother’s. He does not hesitate to punish any lack of obedience. 

There is more difterence in the bchavioi of the tiiplets towaid 
their mother than towaid their father This difterence may be and 
quite piobably does lesult from the fact that upon the mothei lies 
tlie chief respon&ibihtv for their caie She is in contact with them 
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lor the entire day, -whereas the lather secs them lor only a lew min¬ 
utes m the morning and not again until live o’clock in tlie alteinoon 

The children’s reactions to then motlier’s attempts to maintain 
discipline are not vastly dilfeient Of the thiec, Heniv is much 
more fiequently in mischief than the other two, and is moie incor¬ 
rigible While he usually responds to his mothei’s spankings by 
weeping, as do the othei two, he is inclined to forget the incident 
sooner tlian docs Fred or Jolin According to liis mother’s state¬ 
ment, he 15 punished at least twice as often as is either Fied oi John, 
who apparently commit about an equal number of misdemeanors 
John usually takes punishment mote seiiously than does eitliei Henry 
or Ficd. He is more likely to whimpei when punished and lemams 
influenced by the punishment for a longer time The mother’s usual 
methods of punishment aic spanking the childicn or sending them to 
bed Hcniy’s mischievous attitude is very apparent He will per¬ 
sist in his mischief up to the minute his mother takes him bv the hand 
and administeis punishment 

The motliei reports that Henry sometimes icsoits to tcmpei tan¬ 
trums, stamping liis feet and sci earning at the top of Jus voice The 
occasion for such a demonsiiation is usually when the mother leaves 
the childien at home with one of the neighbois, whom they know, 
while slie goes out to shop The scene occuis just at the time she 
IS saying goodbye to the children. While John has on a few occa¬ 
sions resulted to temper tantrums, he moie often only cries or whim¬ 
pers a bit without a display of tcmpei Fied u> usually calm during 
his mother’s depaiturc 

None of the three manifests unusual feai cithei of then mother 
01 of their father Henry’s callousness to punisliment leads us to 
believe that he fears his paicnts less than do the otlier two. Jolin 
shows more of what might be called a sense of responsibility to his 
mothei or a desire to please her (See paiagiaphs 2, 17, 18 ) Henry 
shows less of this quality than does cither of the otlicis (See para¬ 
graph 19.) 

The mother shows interest in keeping the childien happily at 
play, and, while she does not actually play with them veiv much 
herself, she is constantly on the alert to help out in suggesting 
new playthings and new ways for the childien to entertain them¬ 
selves One gathers the impression from the mother’s statements 
and fiom her behavior torvard the childien that she takes great 
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pleasure in them and is veiv pioud of them At the same time 
she expects a good deal of raisbehaviot on their pait and feels that 
she must be somewhat of a maityi to them 

A giandfathei has from time to time lived with the family, hut 
since the tiiplets’ behavioi towaid him is vciy little different fiom 
then bchavioi toward the father, it will not be desciibed here 
Stinngeu, Heniy and Fied display less shj'ness and timidity in 
the presence of strangers than one oidinaiily expects cliilclien to show 
These two are usually quick to gicet stiangers and icadily entei 
into conversation with them (See paiagiaph 13 ) When thev 
have become accustomed to people outside their immediate family, 
all of the tiiplets are quite at ease They are quick to associate 
foimcr expeiienccs with the visitors and ficquently demand play¬ 
things, pencils and paper, etc, which have been offered them bv 
these people on formei occasions. Thcie is little difference in the 
thiee in this respect (Sec paiagiaph 1 ) John, when in the pres¬ 
ence of stiangeis, is much shver than the other two, and clings 
closely to his motlicr (Sec paragraphs 13, 18 ) Howevei, when 
John docs become acquainted with people outside of the immediate 
family, he seems moic inclined to converse with tlicm aiid is moic 
lesponsivc to questions and to interest than are the otiici two This 
tiait, however, is not marked None of the thiee is very much 
inclined to exceptional behavior in the picscncc of stiangcis So far 
as we arc able to asceitain fiom watching them when stiangeis enter 
their home, tliev do not often lesort to unusual exhibitions to gam 
attention, noi aic they paiticularly prone to mtcriupt the conversation 
of adults to gain lecognition, Hcniy gives the impression of being 
a bit more inclined to bid for attention than do tlic otbei two Aside 
from this slight diffcicnce m Henry, and John's shyness, thcie is 
little obseivable difference in the behavior winch they oiclinaiily 
exhibit and that exhibited in the picscncc of stiangeis. 

Playmates The tiiplets aie inclined to play a great deal moie 
among themselves tlian they aie with their neighhois One would 
expect tliis to be true since they have no neighbors of exactly theii 
age, and since the mothei piefers to have them remain close around 
home Henry seems to be a bit moic inclined to seek companionslup 
witli the other children than do his biolhcrs, and he sometimes takes 
the pait of neighboring childien in quariels involving the three 
triplets with their playmates (See paragiaph 10 ) Howcvei, tins 
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IS by no means always the case, as evidenced by paragiaph 11 The 
triplets’ fniluic to spend more time playing with then neighbors 
does not seem to be associated with any feai of otliei children oi with 
inability to get along with othei child icn. Il seems to be moie a 
matter of hnding themselves a self-sufficient group. Upon two occa¬ 
sions they spent a day at the Antioch College Nuisciy School, and 
theie they played without hesitation witli many cliildicn of tlicir own 
age Although Henrj'^ not infiequently takes sides with tlic ncighboi 
children against his biotheis, he more frequently quarrels with them 
than do John and Fred, which may be because he spends more time 
with them than do the othci two The tiiplets arc veiy much intei- 
ested in .i neighbor boy about 10 vcais old who stojis in at tlieii home 
at frequent mtcivaU All three of them seem vciy fond of him 
and enjoy playing with him 

Each Otliei Tlic children are adept at amusing tlieinsclves Tiicy 
play for houis on end with tlieii tiicyclc, sliovcls, and otlier play¬ 
things They do not quaucl excessively among themselves. When 
they do quaucl, Heniy is involved in moic instances than cither 
Fred or Jolin. Not only is. this tiue, hut he moie fiequcntly gams 
Ills point tlian docs cithci of the olheis (See parngtaph 4 ) Quanels 
frequently result from Hcniy’s attempt to take toys from his biothcrs, 
and, in the majority of instances, after an .iltcication, Meniy emerges 
with tlie desired toy When such is the case, Ficd is usually con¬ 
tent to go about his business without resorting to his mothei for 
assistance oi consolation, whcicas John more fiequcntly cries aacl 
seeks his mothei's sympathy Hcniy is usually the Icadei of any 
new enterprise, Aftei the undertaking has been staitcd, howevci, 
he 18 often the first to leave it (See paragraphs 4, 19 ) He dis¬ 
plays this lack of persistence or lack of sustained intciest in much of 
ills behavior When eithei Fied oi John assumes the leadeiship in 
a nerv enteipiise, Heniy not inficqucnlly usurps the leadership in 
the project (Sec paragraph 12) This dominance on Henry’s part 
IS one of the leasons foi his ficqucnt puni<5hmcnt While the other 
tu'o may be involved in the mischief, oidmaiily Heniv is tlic leader 
Recently all three of the tiiplets have developed the habit of rcpoit- 
mg rnvsbeliavior of eithei of then biotheis to then mothei Although 
the mothei does not reward them foi this piocccluic, tliey seem to 
gain consideiable delight fiom it John is paiticulaily fond of cai- 
lying tales 
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Objects, Heniv displays more curiosity rcgaidiiig new objects 
than do either of the other two He is usually the most difficult to 
control in a new situation because he undcitakes to investigate things 
whicli are new and strange to him. Duiing his visits to the Pels 
Research Institute, he had to be watched constantly because of his 
tendency to leach foi bottles, climb up on tables, etc He is much 
more resistant to commands to leave things alone than aie his broth- 
eis (See paragraphs 14, 17 ) He is inclined to take playthings 
fiom his biotheis and not mfiequeiitly, when all thiec of tlie triplets 
are given new toys, his are the first to be broken When such is 
the case, he often appropriates those of his biothers 

Differences in Environment or the Triplfts 

In Pait I of this paper (2), a comparison of the physical chaiac- 
leristics of the tiiplets and a description of the birth membranes 
establishes them, the authois feel, as definitely oiiginating from a 
single ovum We therefore feel justified in eliminating heicditv ns 
a factor in the behavior difterences whicli we have desciibed As the 
children have been raised in the same home and have nevci been 
separated for more than a few hours, much of then environment is 
alike. I'hey are, for the most pait, in contact with the same people, 
and have had, with mmoi exceptions, the same food except during 
early infancy Ceitain otliei factois, however, have not been the 
same for all three. 

The first apparent difference in the tieatment of the tiiplets began 
at the age of two weeks as a lesult of Heniys inability to tolciate 
the food formula upon which he lud been placed five days after birth 
The fact that he was the smallest at biith may have been responsible 
foi this inability to letain his feedings, or it may be that he suffered 
moie fiom the trauma of birth. The latter should not have been tlie 
case, liowevei, since his smallei size and the fact that the two laigci 
children had already passed tinougli the biith canal sliould have pro¬ 
tected him fiom injury At any latc, Ins inability to letain food made 
him very slow to gam in weight This condition caused much con¬ 
cern on tlie pait of the patents and attending plivsician. At one 
time his malnutrition was such that ncithei the phvsitun nor patents 
expected him to suivive Duiing tins peiiod—from tlie time he was 
two weeks old until he had leachcd the age of eight months—he ^vas 
given a great deal more than his normal shaic of the parents’ atten- 
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tion. He cucd a great deal and, because of tlic anxiety of liis pai- 
ents, he was usually taken from his cnb to be quieted. His sleep was 
frequently bioken by these crying spells and, because of this, lus 
mother remained evei on the alert to hear his wails and to quiet him. 
His motlier usually held him duiing feeding in the Iiope tliat the 
upright position might make it possible foi him to retain the feeding 
mixture. Fred and John, who were healthy and gaming satisfac¬ 
torily, weie foiced to be content with less of their paients’ attention 
than they might normally have had because of the unusual demands 
of Heniy. Heniv was not punished duiing these first months no 
matter how much he cued, whcicas Fied and John both had aheady 
come under the disciplinary measures of then parents 

Because of all this solicitation on the part of the paients, Henry 
had become, at the age of eight months, what is conimonlv called a 
spoiled baby At this time he began to tolerate his food satisfacloiily 
and to gam weight lapidly. With impiovemcnt m hts physical con¬ 
dition, his parents’ anxiety subsided, and the attention of tlie house¬ 
hold, wliicli had been so easily gained bv any manifestation of distiess 
on his part, was no longer available to him 

It seems probable that this change in Heniv’‘s station in the liousc- 
hold—the 1 eduction of his powei to command a major part of his 
parents’ attention and the cessation of his success in gaining what he 
wanted by crying for it—was lesponsible for the development of that 
aggiessivc charactei of his behavioi which we have aheady described. 
He had learned to expect moie in the natuic of gratification of liis 
wants than had his two brotheis, and it is not unnatui.il that as he 
grew oldei he should continue in his attempt to gratify his wants at 
the expense of otheis, if no longer successfully by ciying, then by 
any other means at hand The fact that he moie frequently icsoiu 
to temper tantrums than do his biothers is furthei evidence of the 
influence which may have been exerted by the unusual degree of 
attention affoided him during his first eight months of existence and 
the sudden withdrawal of that attention. 

Possibly of some importance in this situation is the absence of 
punishment from hleniy’s eaily expciicnce Whetlici lack of eaily 
punishment and consequent lack of early fear of parents is associated 
with the later development of a heightened curiosity has not been 
established, but it seems not impiobablc that in this instance such iruiy 
be the case. Certainly many childien refrain fiom exploiing new 
situations eithei from feai of paients or of objects 
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The emotional enviionment of Fied and John has been veiv much 
alike with one exception After Henr}' returned to a more normal 
physical state, the mother's attention, which had been lathei stiongly 
centered upon him, was partially released for liis two brothers. 
Whethei by chance oi by leason of the fact that he was next in size, 
his motlier’s aflection and attention seems to have swung moie to 
John than to Fied Although the mother steadfastly denies that she 
has any favoiites among the tliiee, she says that John misbehaves less 
often, and that he is more inclined to try to please lier than aie liis 
brothers She frequently speaks of him as “mother’s boy ” How 
much of this bond was, in the beginning, the result of the molhei's 
shifting of affection from Henry and how much of it was due to 
initiative on Jolin’s part, is impossible to state accuiately Tliosc of 
us wlio have been watching the situation from its beginning feci 
that It was JaigeJy die foimer. 

The alliance does not at the present time extend to the point 
where John is immune to punishment for misbeliavioi The mother 
is very sensible on this point and seems just as quick to punish his 
misdemeanois as those of his brothers. We feel that this alliance 
has been one important factor in the behavioi exliibited bv John 
It seems to have lobbed him of some of his sclf-ieli.incc and to have 
made him rely upon his mothei’s sympathy and assistance m main¬ 
taining his position with the other two boys In addition, it seems 
to have made him less eager to form new acquaintances and invcbti- 
gate new situations 

Aside fiom Heniy's eaily period of malnutrition, all thiec triplets 
have been relatively fiee fiom illness, and upon the two occasions 
when illness has appeared in the group (trench mouth and dysentery) 
all thiee of them have been involved with about equal seveutv. There 
have been no injuries of importance except a painfully laceiated 
finger which John su.staincd through having a fingei caught in a 
car door This injuiy occurred at the age of foity months, long 
aftei the behavior tiaits heie discussed were well established Though 
the mother was hysteiical over the accident at the time, she lapidly 
gained control of heiself The finger healed witliout diRicultv 

In presenting a description of environmental difteiences, wc realize 
that there are certain factois of possible importance which we have 
not fullv accounted foi Lange (1) discusses the conditions which 
he believes may upon occasion produce dissimilaiitics in tivins or 
tiiplets of unioval origin* 
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1. Unequal prenatal iniCiition 

2. Intoxications due to diseases of the mother 

3. Possibility of ceiebial hcmoiiliagc as a icsult of peitussis 

4. Vaiiations in seventy of illness 

He states tuitlicii howevci, that a laige pait of the difterences 
of behaviQi of monoitvgotic twins is due to the influence of relatives 
who try to stimulate the childien to be difteicnt 

In tlic case of the tiiplets discussed hete, unequal picnatal nutii- 
tion was veiy probably the cause of Henry’s early nutiitional ciifii- 
ciilties since at biith he ^vould have a smallei niitntional leserve 
tlian would tlie other two, and might conceivably have an ahmentaiy 
system more imm.Uuvc and less able to handle aitiflcial milk miv- 
tuies. Wc believe that the possibility of one tiiplct's suffciing from 
an intoxication as a lesult of a mothei’s illness without the others’ 
being aftected is slight Howevci, theie is no pioof that such a 
situation IS impossible Theie have been no appment diffeicnccs m 
illness aside from Heniy’s nutiition disturbance in the lives of the 
tiiplets They have nevci sufteied fiom peitussis The mattei of 
buth injui}' has not been mentioned Since Fied, the largest, was 
the fiist born, little difficulty should have been c\[iejicnccd in the 
passage of John and Hcniy thiougli the bath canal While Ficd 
has shown no evidence of birth injiuy, ccicbial licinotiliage fiom 
that cause cannot be emircly excluded as a possible cause of differ* 
ences. We have seen no attempt on the pait of the paicncs. to 
stimulate the childien to diffcienccs of bchavioi. 

Shortly after the .ihove dcsciiption of the triplets’ behnvioi wns written, 
John, Pleiny, nncl Fred were brought in to the research institute foi a physi¬ 
cal ciieck-iip They were seen hcie by two new membeis of the staff who 
had rend the behavior description but had never seen the triplets Both 
were able to recognize each of the three by hia behavior within a few minutes 
of the time they saw the children One of these staff members saw the 
children as a gioup and had the advantage of an opportunity for com- 
paiison The other saw only one child at a lime 

Summary and Conclusions 

1 A belifivior study of a set of identical boy tiiplets has been 
presented. Uiuovulai tiiplets weie chosen foi the study in oidci 
that the factor of heicdity might be ignoicd as a cause of ihfteiences 
in beliavioi 

2 Obscivations weie made over a pciiod of two and one-half 
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ye.iis The majoi ditfeienccs in the bcliavioi of the childicn may be 
summanzed as follows: 

a Heniy excels in leadeiship and aggressiveness He is less 
timid and moie inquisitive than either of the othci two 

b John IS the most sensitive of the three to criticism and pun¬ 
ishment He obeys parents bettei and seems to make a greater effort 
to win his mothei’s appioval than do the otheis 

c, Fied’s behavioi is chai.ictciized b 3 ' less timidity and obedi¬ 
ence than John’s, and less cuiiosity, leadership, and aggicssiveness 
than Heniy’s 

3 Diffeienccs in enviionment of the trio have been desciibcd. 
Biicfly, these diffeienccs arc 

a Excessive attention shown Henry duiing the first eight 
months of life due to a piolongcd pciiod of malnutrition. 
b. Witlidia^val of the attention upon his lecoveiy 
c An emotional alliance hetween John and his mother that 
began about the end of the fiist ycat and still exists 

4 The behavioi diffeiences described are piobably associated with 
environmental dissimilaiities 

5 We propose to continue our obseivations on the behavioi and 
environment of these triplets in oidei to determine, if possible, the 
lelationship of these differences in preschool behavior to any adoles¬ 
cent peisonality diffeienccs We wish also to observe the cftects of 
future difteienccs in environment and then possible effects upon 
behavioi 
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twins Zsc/t f Kuidei/ik, 192i, 3i, i77 

2 SoNTAG, L W, 8f Nelson, V L A comparison of the physical and 

mental tiaits of a set of identical triplets J IFni’d, 1933 {in press) 

The Samuel S Pels Fund (or Reseaich Antioch College 

ui Prenatal and Postnatal Envnonment Yelloiu Springs, Ohio 

LES TRIPLETS MONOZYGOTES DICIIORIONES PAR’l IE II LE 
COMPORTEMENT D’UN GROUPE DE TRIPLETS IDENTIQUES 

(Rcsum£) 

On a employe un groitpc de triplets uniovulaiies pom I'cuide dii coinportc- 
ment et dii milieu pour eliminer le factem d’her^dilc coinme considei ation 
necessaire On a trouve qii’un des triplets, Henri, a etc plus aggrCssif, 
moms susceptible ^ la punition, plus ciineux, plus malm, et a montre iin esprit 
phis dirccteiir que ses fieres iinioviilaires, Jean ct Frfidenc Jean a etc Ic 
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plus sensible et timidc, et le moms agiessi'f et malm Le comportement dc 
Frederic a montre iin esprit moins ilirecteur tt aggressif que celui d’Hcnri 
inais phis (pie celui <lc Jean Lcs aiiteiiis ont siiggere la iclation possible 
entre ces differences de compoitcment et la diffetcncc de milieu des trois 
triplets Qnoiqu'ils aient demeiirc tous lcs tiois dans la mtmc famille et 
aient (Ste en contact quotidien avec lcs memos gens, Ilcnii, a cause d’une 
pcriode d’in.inition fl im age pen avance, a ic^u la plupart dc I’attention 
de la famillc et h I’age dt nenf mols a ete tres gate La perte de cette 
attention fnrtnliale cxaggdrec n’a pas elimiii^, paiait-il, les tiaits de son 
comportement lesqiiel<i en onl i^aultc Apics qu’IIenn a eti force i perdre 
I'attenlion famihale, Jean a rleveloppc une alliance avec sa mcie laqiielle 
exists toiijouis C’cst pendant cette alliance que les pnrticularit^s dc gon 
comportement dija cities se sont montiies 

Les auteurs pioposent de contiuuei Vobscrvation tlvi comportement et dii 
milieu de ces enfants et dc les lapporter encore A on age plus avanci, Ils 
auggirent un emploi plus giniial des jiimeaux et des tiiplets identiqnes pour 
les itudes d’liiiiditc et de miUen 

SoNTAG rr Nelson 


MONOZYGOTISCHE. DICHORIONISCHE DRILLINGE ZWEITER 
TEIL DAS BETRAGEN EINER GRUPPE IDENTISCHER 
DRILLINGE 

(Refcrnt) 

Eino Drillingsgruppc, aus eincm ein/igcn Ei [unioviilai], wmde /u cinei 
Untersuchung dca Detragens Cl>chavior] und dcr Umgebung bcnulzt uni die 
Notwendigkeit dcr Berttcksicluigung der Einwiricung der Umgebung aus- 
ztisclialten Ea zeigte sich, class Henry, einci der Diilhngc, nggtessiver, 
fur Strafe wemger empfindlich, nciigienger, und scholkhaftiger wai, und 
iiiehr (lirigieitc, als seine Brudci aus dem selben Ei, John und Pied John 
war del empfindlichstc und scheuste, und am wenigsten aggressiv und 
schalkhaft Fred's Benchmen zeigte wenigei Fuhteischnft imd Aggrcssivitat 
als Henry’s, aber mcKi als John's Die Veifasser weisen aiif die Moglich- 
keit einer Bczichung zwiseben dicsen Uiiterschiedcn iin Bcnehmcn iiiuT den 
Unterschieden zwisclien den Umgebungen dei drei Olnvohl sie iin selben 
Haiise wohnten und mit den selben Menschen in tnglichcr Bc/ichung standen, 
erhielt Henry, infolge eincs anfanglichen Entkraftungsziistnndes, cmen 
grossen Tell dcr Aufmcrksamkcit dei Pnmilic und war mit neun Monnten 
stalk verwohnt Die Zuriickzichting der uberdussigcn Aufmciksamkeit der 
Faimlic scheint die damns enlstehendcn Eigen&chaften seines Betragens 
niclic eliminiert zu haben Nachdem Heniy gezwungen worden wai, die 
Aufmerkssamkeit der Pamilie aiifziigeben, entwickelte John einen Bund 
mit seiner Mutter die bis )etzt noch beatcht WaUrend des Bestehens dieses 
Eundes haben slch die schon erwahnten Eigcntumlichkciten seines Bench- 
mens sehen Insscn 

Die Veifassei bcabsichtigen, die BcoliacMnng des Benchmens und dei 
Umgebung dicsci Kinder fortziisctzcn und iibci sic, wenn sic altei sind, 
weitei Beiicht 7ii eistntten Sie weiscn auf die Nutzliclikcit einer mehr 
nllgemeinen Benwtzwng dei Zwilhnge und Dnlhnge zu Untcisuclningcn der 
Hercclitat und dci Umgebung hin 


SoNTAG UND Nelson 



PREFERENCES IN THE REPETITION OF SUCCESSFUL 
AND UNSUCCESSFUL ACTIVITIES AS 
A FUNCTION OF AGE AND 
PERSONALITY^ 

Ptavi the Psychological Chmc, Ilaivaid University 


Saul Rosknzweig 


It was tlic object of the piesciU cxpeiiment to dcteimine whether 
individuals piefei to lepeat activities in which success oi activities in 
which failure has pieviomly been experienced The relation and 
impoitance of this problem to the psycliology of pcisonality develop¬ 
ment are too obuous to lequiic discussion. 

The experimentecs^ wcie 37 children at the Peabody Home for 
Crippled Children in Newton, Massachusetts® There weie 22 
boys and 15 gills They tanged in age horn 5 years and 6 months 
to 14 years and 8 months, witli a median age of 8 years and 10 
months 

The experimental matciial consisted of two jig-saw puzzles (A 
and B), each having five pieces or blocks which foimcd a board 
1 foot square and inch thick when assembled conectly. The 

original boards were neither painted nor decorated .md were cut 
with tlie intention of constructing puzzles of nppioximatcly equal 
difficulty To what extent this purpose was achieved mav be in- 
fcricd fiom the following facts The average time consumed by 

•Recommended foi publication by Henry A Murray. Jr , accepted by Cail 
Murchison of the Editorial Board, and received in the Editors] Office, July 
27, 1932 

^In this paper the term “expen/nentee” (abbieviated Ec) will be used in 
lieu of either “subject” or "observer” Without Roing at any length inio 
the reasons for this usage, we may mention that our Ees were not strictly 
"subjects,” in the sense of behavioial animals, nor were they "observers,” 
in the Titchenenan meaning of this designation [Cf the controversy be¬ 
tween Dashiell and Bentley (3, 4, 6, 7) ] They were m part both, and the 
teim "experimentee” covers this general function It la, moreover, the natural 
correlative to the teim "experimenter” (Er) and the exait equivalent of 
the German "Persucl'isperson" 

This opportunity may be taken to extend our thanks to Mrs N S, Smith, 
Miss Vivian Jewett, and Miss Anita Daniels of the Peabody Home for their 
kind interest and cooperation 
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Puzzle A in those cases in which completion was allowed was 4 
minutes and 57 seconds, and by Puzzle B, under similar circum¬ 
stances, 4 minutes and 2 seconds. The range of time spent upon 
the puzzles, whether with or without success, was from 15 seconds 
to 16 minutes and 30 seconds. On the aveiagc, each puzzle con¬ 
sumed about 4 minutes. 

The pioccduic of the expeiimcnt was as follows The children 
were brought individually into a room and seated befoie a table 
On the table, in the centei, was a hccavy cardboaid 1 foot squaie 
The Er asked the Ee foi his name and age and then conveiscd with 
him for a few moments so as to gam some impression of the child’s 
personality as well as to put him at his ease The following instruc¬ 
tions weie then given* 

“I Qtn gomg to ask. you to do some puzzles for me to see how 
well you can do aiul how much better than the other children 
You must do them as fast as you can tor you can have only a 
certain time for each of them and if you don’t finish in time 
you will have to stop Do the best you can 

“Try this one. Put the pieces together so that they make a 
square as big as this one (The Ei pointed to the cnidlioard 
on the table bcfoic the Ec ) Do the puzzles on tins boatd, 

It will help yott" 

Two puzzles were given in the test and every Ee was allowed to 
finish one of the puzzles successfully to the end but was fiustratcd 
on the othei by being stopped before he had completed it The tim¬ 
ing was made obvious so as to aiouse the Ees It was intended that 
the Ees should be undei the impression that they weie being allowed 
an amount of time established beforehand and equal foi all the Ees. 
They were not to know that the time allowed was an arbitiaiy mat- 
tei determined by the Ei for some othci purpose than that of test¬ 
ing ability 

After the (list puzzle, a second was piesentcd with the instiuction. 
^'Now tiy tins one m the same way ” 

The Er attempted to control the older in which Puzzles A and B 
weie piesented and in which success and failuie weie induced in 
the different cases, so as to lulc out expeiimcntal aitifacts 'The 
lesults (cf, Table 1) showed that this attempt was liigbly successful 
In 20 of the 37 cases Puzzle A was given bcfoie B; in 17, Puzzle 
B was given before A In 18 cases success (which will hcncefoith 
be symbolized by "C”) was induced befoic failure (hencefoith sym- 
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bohzed by “X”), m 19 casc5> X preceded C Combining these two 
variables, Puzzle A resulted in C 19 times, in X 18 times, Puzzle 
B resulted in C 18 times, in X 19 tunes 

After the second puzzle, the Ei asked the question’ “Which puz¬ 
zle did you like bettei, the first one oi the second one?" In about 
a thud of the cases, selected at landom, the further question “Wliv?” 
was then put 

The form of the first question requires a word of explanation The 
Er did not ask the childien which of the experiences they Jiad found 
more pleasant, lie asked which of the two puzzles the Ees had liked 
the better This mannei of interrogation was adopted because it 
was considered to be the most suitable foi cliildicn. To the Ei 
the foimulation in teims of “finding an expeiicnce pleasant” seemed 
foreign to the child’s wa 5 ' of thinking and feeling, lienee the more 
objective mannei of interrogation The fact that the results thus 
obtained weie umvocal and consistent with what one obtains from 
adults, to whom the question has been put in the other form, is 
in part a justification of this procedure ® 

The lesults of the expeiiraent show that success is hedonically 
picferred to failuie Of the 37 Ees, 32 piefcned C, 5 piefeired X 
It is worthy of note that the five negative icsults came fiom 
childien whose ages lay veiy close to oi above tlie median age for 
the entile gioup The median age foi the 37 cases was 8 years and 
10 months, for the 5 negative cases, the median age was 10 years and 
5 months This relatively greater age of the negative cases seems 
to indicate that the objective formulation of the question of prefei- 
ence was less satisfactory with oldei individuals because it was taken 
to refer not to pievious experience but to prospective experience 
It IS as if the oldc) Ees considered that they were being asked to 
designate the puzzle that they regarded as the moie tnteiestniff, the 
one that it would be more pleasant to master 
Wc may now consider the reasons that the Ees assigned foi their 
preferences Thirteen of the Ees wcie asked to make such reports, 
and Table 2 summarizes the lesulte. 

The table shows that ease or difficulty was the only leason assigned 
for hedonic prefeience It is also cleai, howevci, that there was no 
umvocal relation between ease oi difficulty and ptcference, foi a 
puzzle may be liked less by one Ee foi the same apparent leason 

‘Cf in condimaiion a recent note by Hunt (12) 
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TABLE 2 

Reasons Assigned for Hedonic Preferences 


Reasons for prcferiing 

C 

Reasons for preferring 

X 

Don’t know why 

It was harder I like hard things—if 

It's easy 

It’s puzzles 

It’s hardest 

It’s haidcr. 

It's easy. 

’Cause It was harder If it’s easy, it’s 

It's easier 

no fun 

I could do It belter 

I like hard things 

Don’t know 


The second. (X) got too much on 


It was easiest 



that It IS liked bcttei by another—the reason being, of course, the 
difficulty of the puzzle Tins teaches us the impoitancc of scrutiniz¬ 
ing vciy closely the foun of the question we put to out Ees and the 
manner in which they undeistand this question 

It lemains to point out the unicliabillty of the answers from an 
objective standpoint, or, to put it more psychologically, the sub¬ 
jectivity of the leasons assigned by the Ees What we mean is that 
it 18 not impditant whether a puzzle is objectively harder or easier 
when hedonic preferences are considcied A puzzle on which an Ee 
succeeds is tpso facto usually regarded as “easier," i e , easier for hwi 
Likewise, if he fails, the puzzle on which he fails is ipso faito 
“haider,” le, haulei fot him. The meaning of the experience is 
the important point 

The significance of these findings to the general problem of the 
conditions foi liedonic tone is obvious Our lesults haimonizc veiy 
well with W McDougall's (13) theory that pleasantness and 
unpleasantness aie conditioned upon the success and failuie of cona¬ 
tion, lespectively, and with some of the formulations of N Ach (1) 
iclative to “determined feelings.” 

We come now to the crucial part of this experiment In addition 
to the question just discussed, the Ees weie given the following 
instiuctions after the test 

"I want you to do one of these puzzles again You may 
do either one—the first or the second Which would you rather 
do again ?”‘ 


‘The order in which the questions on hedonic and repetition preference 
were put w discussed below 
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The Ees were then allowed to execute the picfcrence expressed 
In some cases (to be discussed later) the Ee was first asked whether 
he wanted to do either oi the puzzles again and was then asked which 
he preferred to icpcat. 

The results of the present experiment weie that, of the 37 Ees, 
20 preferred to tepeat the puzzle on which success (C) had been 
experienced and 17 the one on which failure (X) had been expe¬ 
rienced.*^ The fact that the choices weie so evenly divided between 
C and X might seem to point to chance as the explanation, but 
inspection of all the data soon reveals a clear relationship between 
the type of choice and certain other factors 

1, One of these factois is chronological age Of the 10 young¬ 
est Ees, 10 preferred to repeat C, 0 to repeat X, of the 10 oldest 
Ees, 1 preferred to repeat C, 9 to lepeat X, of the 17 of intermediate 
age, 9 preferred to repeat C, 8 to repeat X Expressing this rela¬ 
tionship in another way, the median chronological age of alt the 
Ees who preferred to repeat C was 8 years, of the Ees who prefeircd 
to repeat X, 11 years and 2 months® If we calculate Yule's coeffi¬ 
cient of association for the lelation between chionological age below 
or above the median age for the whole group, on tire one hand, and 
preference to lepeat C or X, on the other, we find that Q~ 80 The 
accompanying graph (Figure 1) shows this relationship veiy cleaily 

2. Certain personality ratings assigned by the two teacheis m 
charge of the children make possible a second correlation. These 
teachers were asked to rate each child on a scale ranging fiom —3 
through -|-3 on pride or desire to exral Pride was defined as fol¬ 
lows' “Desire to stand well with the group, and pleasure in one's 
own achievement.” 

The first pude rating was made by the two teacheis in chaige 
of the childien with whom we were experimenting, each teachci 
rating her own children One of the teachers had 27, the other 

®Cf in this connection the work of Ovsiankinn (14) Woiking mainly 
with, adults, Ovsiankina found that unfinished tasks are much more fre¬ 
quently resumed than finished ones In the light oi our findings, we should 
be inclined to question whethei this may be said of childicn with as much 
certainty as it may be said of adults, 

The consideration foices itself upon us that no vciy high pieclictive 
significance can be attached to the exact numciical values of these averages 
because oiu Ees were crippled and institutionalized Both of these conditions 
would make age compaiisons with other childicn hazardous It is our im¬ 
pression that the average ages for normal clitldien piefcrring to repeat 
C or X would be lower than the ones here lecorded 
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FIGURE 1 

Relation of Chronolocicvl Ace to Repetition of Unsuccesstoi Puzzles 

had 30 of tlie children In oidci to take into account .mv difference 
between the standards of the two tcaclicis in the assignment of 
grades, a second pride tattng was requested some months after the 
first had been made, but this time the teaclici who was m general 
charge of all the children and wlio had picvioosly rated tlic group 
of 27 was lequested, without consulting her previous latings, to latc 
all of the childien. In the results now to be presented both of these 
ratings figure. 

The aveiage of the fiist pride ratings foi all the Ees icpc.Uing C 
was —05, foi all the Ecs icpcatmg X, -|-1 65 The average of the 
second pride ratings foj all the Ecs lepcatmg C was — 25, for all 
the Ees repeating X, -f-l 06 

This relationship between pride rating «ind repetition pieferencc, 
on the one hand, and the picviously noted iclatioiiships of age and 
t 3 'pe of picference, on the other, would lead us to expect a diicct 
lelationship between the size of the pride rating and chionological 
age Dividing the Ees into two groujis, one below, the othei above 
the median for all the Ees in respect to chronological age, we find 
that the aveiage of the fiist piidc latmgs foi the formei group was 
+ 39, for the lattei -|-1 17, the average of the second piidc latings 
for tlie foimei group was —06, for the latter + 72 
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Certain qualitative findings confiim tins indication. The older 
children seemed to be much moie conscious of the fact that they 
wcie being tested and gave moie cxtcinal signs of tension than did 
the younger Sometimes the oldei cliildien asked about the success 
of children pieviously tested The youngei ones seldom did this 
In several cases the younger cliildrcn—5 and 6 yeais old—asked 
to be helped by being told whether oi not they weie light as far as 
they had gone with a particular puzzle, and m two oi three such 
cases, in ordci to keep the Ees inteicsted, it was ncccssaiy to give 
an answei to these questions The older childien did not expect to 
he given, and piactically nevei asked foi, such infovmation 
The leasons spontaneously offered by the older clnlcUen when indi¬ 
cating their repetition piefercnccs should also be noted. Among such 
remaiks weic the following ‘Td like to see if I can get it” “I 
want to get that one done.” "I want to Icain how to do Jt.” 

In concluding the discussion of the iclationship between icpetition 
prcfcicnce, age, and piidc ratings, two final points should be made 
The fust of these is that it was not age in itself, but something asso¬ 
ciated with age, that was apparently icsponsiblc foi the type of repe¬ 
tition picfercnce Of the 8 cases ranging in age fiom 8 years to 8 
years and 10 months, and thus being only slightly diffcient in this 
respect, the 5 who picfeircd to icpcat C had an nvciage fiist pride 
rating of —20 and a second of -|-•20, whcicas the 3 who prefeiied 
to repeat X had an average first pride lating of -f 2 and a second of 
-f'2 Difference in piide therefoic seems to distinguish individuals m 
respect to their repetition choice even when age is a constant factoi 
The second point is that one should be caieful in gencializing fiom 
the results of the picsent expciiment, owing to the fact that we have 
been woiking with a certain type of task, namely, the pcifoimance of 
puzzles as a test of ability. Though oui Ees undei the conditions 
of the piesent cxpeiiment fell into certain groups with ccitain rela¬ 
tionships, this is no wan ant for assuming that they would be simi- 
laily aligned foi all types of tasks Tins consideiation would be of 
special importance if one were to attempt to coinpaie two individuals 
of the same age in icspcct to piide by such a test as oUis, for it 
might well be that an individual with a highly developed piide 
sentiment in lespect to one type of task would have quite a low one 
in respect to another type It does, hoAvcvci, seem safe to attach 
some general importance to our results as an indication of the 
growth of pride 
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FIGURE 2 

Relation or Menial Ace to Repetition or Unsuccessful Puzzies 

3 A third factor that piescnts itself foi consideration is mental 
age To measuie mental age the Ecs were given the Kuhlman- 
Andeison tests for intelligence The relationship between the mental 
ages thus obtained and lepctition picfcrencc is sho\\m in Figuie 2. 
From this it is cleai that there is a highly significant co-vaiiation of 
these two factois. 

This IS not suipusing in view of the picviously demonstrated rela¬ 
tion of chronological age to repetition prefciencc. It ib to be ex¬ 
pected that, on the whole, mental age will incieasc with chronological 
age and that, if repetition prefeience is a function of the l.ittci, it 
will also appear as a function of the foimer As a matter of fact, 
howevei, the relationship between icpctition preference and mental 
age seems to be more mailced than that between repetition picfer- 
cnee anil chronological age; for whereas Yule’s coefficient of associa¬ 
tion foi the lattei w'as 80, for the foimcr it was 95 

One questions the significance of this relatioiibhip, howevci, as a 
lesult of the following analysis Taking all the cases in which the 
mental age was between 8 years and 8 yeais and 11 months—tins j'ear 
being selected because moie cases fell within it than within any other 
equally nairow range of mental ages—one finds that 8 prefcrieci to 
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repeat C and 6 to repeat X, though the mental ages of the two 
groups tveie practically equal Moieovcr, if these two gioups are 
compared in respect to pride ratings, it is found tltat the formci or 
C gioup had an aveiage fiist piide rating of -j- 38 and a second of 
-f.38; the lattei or X group had an avtiagc fiist piidc lating of 
-f-1 50 and a second of -j-1.33. Where mental age does not difter- 
entiatc the groups in a significant way, piidc ratings still do 

Evidence which may be cited fiom the lecent psychological Htera- 
tuie points in the same direction. C G Aldiich and E A Doll (2) 
have studied the compaiative intelligence of 12 idiot boys with life 
ages fiom S to 15 ycais and mental ages fiom 19 to 38 months, on 
the one liaiid, and of 12 noimal infant bovs with life ages fiom 19 
to 38 on the othci. In lepoiting then results these aiithois 

write as follorvs 

“The normal children seemed to lecognize tbeir own hmitn* 
tions moic quickly than did the idiot children Once having 
found a cnsic too difficult, no ninount of urging could persuade 
them to coniiniie their efforts The idiot child, hoivcver, 
could often be urged to comiiuie trying legardlcss of the nppnr* 
ent futility of his efforts. This may he an imlication eithei 
of superior self-criticism among the normal children, or of 
impatience to piocced to the next task There is, of coiusc, no 
means of asceitaining wbcthci or not those childicn who gave 
up could have succeeded with conlimicd effoit” (2, p 2S4). 

This seems to indicate that, whcic one h.is two gioups of chil¬ 
dren of conipaiativcly equal mental age but of decidedli' diffeicnt 
chronological age, the gioup youngci chionologically displays less 
doggedness than docs the oldei Whether oi not such is actually the 
case should be shoivn by an expenment wc ate now planning in which 
the lepctition preference of feebleminded childicn is to be compaicd 
with that of noimal childicn. It is impossible to say on the basis 
of our piesent data whcthei the coiiclation of lepetition prefeicnce 
with chionological age is to be explained by reference to an intel¬ 
lectual factor measured by mental age oi by icfeicnce to a disposi¬ 
tional factor, namely, piide, or both 
Before leaving the matter of mental age, it is well to call atten¬ 
tion to the relatively low intcUigeiicc quotients of the chilclien witli 
whom we weie working Wc used the Kuhiman-Anderson tests 
for the purpose of measuring the intelligence of oui Ees, and the 
obvious dependence of success in these tests upon scliool woik—of 
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which these cnppled children had naturally not had a full shaic— 
makes one skeptical of the validity of these measures But even if 
oui Ecs weie less than noimal in intellectual ability, it does not 
seem that this would affect oui conclusions veiy much 

We turn now to a discussion of certain experimental artifacts that 
may have influenced the lesults thus far repoited We shall leview 
three sets of these in turn, attempting to evaluate each. 

1 The fiist of these is the ratio between tJic ease or di/ricult 3 '’ of 
the puzzles and the ability of the Ecs. Is it not possible that if 
the puzzles given the youngei children had been as easy for them 
as the puzzles we used weie for the oldei cluldicn, tlien the younger 
childien, too, would have prefeiied to repeat F Hoppe's (11) 
investigation of the effects of picvious succ<^&cs and failuics upon 
the /luspiiichsniveaii ot level of aspiration would lead us to expect 
that if the X puzzle of the youngei child was felt by him to be 
definitely beyond his ability, then he would levcit to a lower level 
of aspiration and lepeat C; whereas the older child, if he did not 
considei the X puzzle beyond his ability, would not necessaiily reduce 
his Anspuchsniveau but would continue to peisevcre, thus repeat¬ 
ing X 

In general, however, it would seem that a puzzle of five pieces 
IS not too hard to expect a child of six oi seven to solve, nor is an 
average time of about four minutes veiy long to work on a puzzle. 
Moieover, if the Ees arc divided into two groups accoiding to 
whether they prefened to repeat C oi X, it is found that, of tlie 20 
Ees in the C gioup, 6 preferred to repeat the puzzle on winch less 
time had been spent, 13 the puzzle on which moie time had been 
spent Of the 17 Ees in the X group, 8 preferred to icpcat the 
puzzle on which less time had been spent, 7 the puzzle on whith 
more time had been spent.'^ The significant point is in connection 
with the C gjoup, foi heie it is found that ovei twice as maiiv Ees 
had spent longer on the C puzzle than on the X puzzle, but that, 
m spite of this, all of them piefcned C for repetition If the diffi¬ 
culty of the X puzzle—as measured bv time consumed—were of 
decisive importance in determining repetition prefeience, this result 
would have been impossible One is thus led to believe that it was 
not so much any objective difficulty of the puzzles but some other 

■'In the C group, one Ee spent an equ<»l amount of time on both the puz¬ 
zles, in the X gioup, two did so 
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factor, perhaps the extent to which tlie Ecs weie determined to suc¬ 
ceed, that made the difference in repetition picfeicnce. 

Another method of analysis that points in the same direc¬ 
tion IS the following. We now take as our basis not the 
relative difficulty of the puzzles foi tlic Ees hut an equal de¬ 
gree of ability as measured by mental age scores, In the gioup 
of Ees with mental ages fiom 8 ycais to 8 years and 11 months, 
It was found that, though all the Ees wcie of approximately equal 
ability (as measured bv mental age scores), 8 of these prefened to 
repeat C, 6 to icpcat X Difference in ability fails to account for 
repetition piefcrcncc Moreovei, hcie whcic fliffeience in ability 
will not account foi icpetition prefeicnce, pride latings do seem to, 
foi the 8 Ees who prcfcired to icpeat C had an average first pride 
rating of -j-.38 and a second of ’f'38; wheieas tlic 6 who prefened 
to repeat X had an' avciagc fiist piide lating of -{-1.50 and a second 
of +1.33. 

Though wo cannot, without further experimentation, conclusively 
evaluate the impoitance of the difficulty of the puzzles m detcimm- 
ing icpctition preference, wc aic foi the above reasons inclined to 
believe that in our expeuroent it did not play a decisive part 

2 A further gioup of aitificial factors tli.it may have liad 
some effect in deteimining the type of repetition preference comes 
under the heading of suggestion This influence might ause from 
the social situation between the Er and the Ee Wc must consider 
fust the influence of tlic Er upon the expicssion of my pieference 
to repeat either C or X, and, secondly, the influence of the Er upon 
the particular type of prcicience expressed—foi C oi for X. 

One may wonder whether the Ecs actually desired to icpeat the 
puzzles or expressed a preference only because tlic Ei asked a ques¬ 
tion which presupposed further mteicst in the puzzles It is not 
difficult to appieciate the possibility of a submissive attitude of the 
child toward tlie Ei. In regard to this wc may sav that fiom the 
way in which the choices were made by the Ees—theli gencial atti¬ 
tude as expjessed in woids or actions at the time of choosing— 
It seems that in some cases at least there was a real desiie to repeat 
one of the puzzles, whether it was a fiuished or an unfinished one 
as the case might be. It would seem that the oppoitunity to do one 
of the puzzles again was exactly what the Ec had been hoynng for, 
if one may judge from the alaciity with which he gieeted it and 
the way m which he attacked the puzzle upon being given it again. 
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Fuitheimore, we have evidence fiom 10 cases in which the Ei asked 
the Ee whether lie would like to do eithci of the puzzles again 
before asking for the particulai preference, that 8 answered in the 
affirmative and 2 in the negative Even hcie, however, tlic Ec may 
have been answenng in accoidance with what he thought the Er 
wanted, so that we cannot infei a true desiic to woik. any furthei 
witli the puzzles. But, on the whole, it would seem that the Ees 
really did wish to work at the puzzle after having finished the 
first two perfoimances 

Whether the type of piefcrence was influenced bv the Er is the 
next problem It is possible that the prestige of the Er tended to 
inspiie the child with a fcai of ccnsuic unless lie chose m a cei- 
tain wav or with a hope that he would be praised in case lie cliose 
m a certain wav. The choice might tlien have been in accoidance 
with the child’s feai or hope But m either situ.ition one would 
still have left the fact that one gioup of Ees was moved by the Er 
so that picfeiencc foi C was expressed, another gioup tvas moved to 
express preference for X, and this difference would still have to be 
explained To what extent such an influence was actually exerted it 
is impossible to asceitain, but to circumvent this problem the ciioice 
of the Ee should be made under conditions m winch the Ei would 
have no pait, he might leave the room, infoiming the child before 
so doing that if he desiied he might play with one of tlie puzzles 

3. A final gioup of aitifacts we must take into account is con¬ 
nected with the technical pioceduic of the experiment For one thing, 
it should be recalled that the question of lepctition choice was put 
to the Ee either befoic oi after another question relative to hedonic 
pieference. May it not be that the question as to hedonic preference 
and the answer to this influenced the answer to the question on 
repetition? This would he possible only m case the foimei question 
pieceded the lattei, and we find from oui records that in nearly .all 
cases—33 of 37—this -was actually so Tbsuming such an influence, 
however, it would still be necessary to ask why the influence was 
not the same for all the Ees, or, in other words, why about half the 
Ees chose C, the othei half X To this the answer that the younger 
children were moic su gg estible may be made, but this might itself 
reduce to difteience in pnde or intellectual maturity Further experi¬ 
mentation on this pioblera should avoid this difficulty by omitting 
all othei questions but the one on lepetition picfeience 

The natuie of the paiticular puzzles and their oidei arc other 
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technical factois tliat ought to be considered It lias aheadv been 
said that the Ei alteinated Puzzles A and R in icspcct to orclei and 
in icspect to success and failuie The extent to which such factois 
weie successfuLlv offset may be infciied from the following facts: 
Of the gioup who prefcired to repeat C, 11 had A as C, 9 had A 
as X, of the gioup who prefened to repeat X, 8 had A as C, 9 
had A as X Of the C gioup of Ecs, 10 had A fiist, 10 had H fiist, 
of the X gioup, 10 had A first, 7 had B first Of the toimei group, 
n had C first, 9 had X fust, of the latter gioup, 7 had C fust, 
10 had X fiist This lepiesciits a successful alternation of these 
technical factors and we may therefore considci that they were not 
of any significcint impoitance in determining our icsults 

We may summaiizc the results of the foiegoing discussion as fol¬ 
lows ■ 

1 Repetition of C or X correlates with cliionological age The 
younger children, in general, preferred to lepcat C, the older, in 
geneial, X. 

2. Repetition of C oi X correlates with diffeienccs in latings 
of tlic tiait of pride Those who prefened to repeat C had a lower 
average pnde rating than those who prefened to repeat X. 

3. Repetition of C or X coiiehitcs with mental age Those who 
preferred to repeat C had a lower average mental age than thoce 
who piefeiied to icpeat X 

These facts of coiiclattoa were airparcntly not influenced, to any 
great extent, by the following experimental artifacts, 

1 The difficulty of the puzzle in relation to the ability of 
the Ec 

2. The suggestive influence of the Ei upon the Ee 

3 The technical errors that might ausc from the ordci in which 
the particular puzzles were given and m which success and failuie 
were induced, 

In conclusion, we may attempt to interpiet the data on repetition 
prefcicnce fiom a theoictical standpoint Two questions aie possi¬ 
ble, (1) Why did the younger childicn picfci to repeat C latlici 
than (2) Why did the older children piefcr to icpeat X 

rather than Of these two questions—and they aie ically two 
though they appear to be icapiociils of each other—we shall con¬ 
cern ourselves mainly with tlic lattci, lefeumg to the foimei at 
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times by way of compaiison® We shall limit the discussion in this 
way because the unfinished state of the experimental Avork on this 
pioblem wairants no more 

It seems to us that the difterence in persistence of those who pre¬ 
ferred to lepeat C and those who piefeired to lepeat X was mainly 
a matter of the extent to which failure was wounding to them The 
younger children appaiently felt no need to vindicate themselves 
aftei failuie The fact of incompletion probably signified to them 
simply an objective situation to be avoided on futiiie occasions 
The older childien, on the other hand, were appaiently moic vul¬ 
nerable Not being able to finisli a puzzle was experienced as a 
rankling hurt to then piide They would thcicfore seize the fiist 
oppoitiimtv to vindicate themselves and dcmonstiatc their siipenoiity 
This theoietical inteipretation of the difference between the two 
gioups seems to be home out by the coiielations witli laliugs of pride 
that we found. 

The need for vindication, of which, accoiding to our hypothesis, 
those childien who piefcrred to repeat X expeiienced more than did 
those who piefeired to icpeat C, may be thouglit of as lelatcd to 
the socialization of the individual in a competitive milieu Those 
Avho piefcrred to repeat X weie piesumably more eager to make a 
good showing in relation to the other childien with whom they weic 
told they were being compared, and weie more sensitiyc to the 
opinion of others as to then ability, A difference in inevldl age or 
intellectual maturity related to education may thus also have been 
involved, as oui lesults tended to show 

To substantiate tins notion of socialization it is woitb mentioning 
that one of the questions that all the Ees weic asked in tlie short 
interview bcfoie the test was, “Do you like to plav with the otlier 
childien oi avouIJ you rathci plav by yourself?” Only 8 of the 
Ees stated an unequivocal prcfeience for pLiving alone, and, of these 
8, 7 were childien who had pieferied to lepeat C“ Tlic iiidica- 

®A complete tieatnient of the former question would involve a discussion 
of the repetitive behavior of young children (cf Drummond, 8) The repe¬ 
tition of C may be rcgaided as an example of infantile repetitive behavior, 
or, what is moie probable, as an attempt to mastei a material obstacle 
Our main concern, however, is to show ivhy the older children did not 
repeat previous successes but attempted to tutu pievtous faihirr into success 

”111 confiimation of this result, cf the study of children’s play by Het/er, 
who found that hefoie the age of three years competitive games do not 
occui Between the ages of three and six, only 8% of the games involve 
iivalry—Cited after Greenberg (10, p 222) 
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tion of this result is that those who picfeired to repeat C were less 
socialized. Being less socialized, they would be less sensitive to 
the opinion of othcis as to then ability and would licnce not need 
to lepeat X m order to vindicate themselves. 

Our findings ate thus significantly lelated to tlie woik of J. 
Piaget (15). From an intensive investigation of the development 
of thinking in young children he has found that “To put it quite 
simply, . the adult thinks socially, even when he is alone, and 
that the child undei seven thinks cgo-centnca!ly, even in the society 
of otheis” (p. 40) The young child lives in .i woild of !hs own; 
he has not yet adapted himself to external reality He adds else¬ 
where, “. the dccicase in egocentiicity whicli becomes veiy 
marked after the ages of 7 oi 8 is due as has been sliown elscwlieie 
{Language and Thought, Chapteis I-III) to the manner in whicli 
child thought becomes piogressivcly socialized” (16, p. 385).^® It 
may then be said that lonscieutioiisneis, whctlicr m thinking oi in 
acting, appeals to be a function of socialization The Freudian 
concept of the supeiego with its criticizing capacities in lespect to 
both thought and conduct thus gams confirmation. 

It will be recalled that the Ees in tins experiment weic asked to 
state which of the two puzzles they had done they luid liked tiie 
bettei. If the answers to this question arc combined witli the lesults 
on repetition preference, it follows that those who piefeiiccl to 
repeat C wanted to have again an cxpciicncc that was once liked, 
on the other hand, those who prefeued to repent X wanted to 
resume an experience that was previously not Itkcd, but which they 
presumably xvanld have liked to lectify The ichition of this dis¬ 
tinction to the concept of regicssion in psychopathology is evident. 
The neurotic in Ins behavior icgiesscs to the type of prefeiencc 
characteiistic of oui youngci Ecs. Instead of doing what lie would 
like and which is perhaps too much foi him, he does wliat once he 
did like and which is easily possible again Unable to adapt him¬ 
self socially and so go progressively forward, he becomes asocial 
and goes legiessively backward Tlie phenomena of child psy¬ 
chology thus seem to shed hglit upon those of abnoimal psychologv. 

Summary 

In an experiment on 37 children langmg In age fiom about 5 to 
14 yeais, it was found that of two simple jig-saw puzzles done as 

“Cf also Freud (9), and Buhler (S, pi» 156-208) The lecent work of 
Greenberg (10) supports our conclusions. 
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a competitive test—one puzzle resulting m success, the other in fail¬ 
ure—32 ot the 37 Ees repoited that they liked better the puzzle 
on which success was met. This corroborates the type of hedonic 
theoiy held by McDougall that pleasantness is conditioned upon the 
success of conation Of the 37 Ees, 20 preferred to lepcat the suc- 
ce5sfu], 17 tJie unsuccessful puzzle. In gencial, those of the former 
gioup difteied from the latter in being youngei, both chionologically 
and mentally, and in having been assigned lowei ratings foi the 
trait of pride by their teacliers Though these results lequire to be 
checked by fuither expciimentation, they seem at picscnt to indicate 
that with increase m age comes an increase in piide and in self- 
cnticalncss oi conscientiousness, all of which entails a ceitain sensi¬ 
tiveness to failuie and leads to attempts at sclf-vindication 
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PRtFCRENCES DANS LA RePCTIFION DES ACTIVITES RfiUSSlES 
ET NON R^USSIES COMME FONCTION DE L’AGE 
ET DE LA PERSONNALITC 
(R6sum6) 

Dans nne experience snr 37 enfanis variant dt Vhge de cmi] nils h celui 
de (piacoize ons, on n trouve que de deux casse-ietc simples rcsoius comrne 
test de concours—I'un casse-tite r^ussi, I’aiitre non rc.Ubsi—32 d’emre les 
37 sujets de {’experience ont rapporte qu'ils avaient iniciix oime le casse* 
tete i^iifisi Ce corrobore Ic type dc llicone bcdomqiie soiiteniic par 

VV McDongnii qwt \a bonne brnnenr wi cmidniwinte par in sati'jiaition de 
la conation II s’acccrdc ausxi avee ccitaincs dcs formulations de N Ach 
d I’cgard dcs "sentiments dctciinincs” D’cnlre !cs 37 sujets, 20 ont niieux 
aime repetcr le cnsse-tetc reussi, 17 Ic non rcussi Ceiix du picmici giuupe 
on diffeic dc ceiix du dernier en movenne aux egauis siiivanls. (1) Ils ont 
kk plus jcuncs en I'age chtonoloBUjuc; (2) Ils ont 6tc plus jeunes en Vugc 
mental, (3) Lems maitres leur ont donne dcs evaluations moms elevccs poui 
le trait orgiicil—deiini comine "le dcsii d’etic bicn aime pur Ic gioupc ct 
Ic pUisir de I’accompllssemeot personnel" llicn qii’il faille contiulci ecs 
resiiltats au moyen d'auties expcneiiccs, ils sembient indiquer piescnt qu'il 
exiijte avec i’avanccment de I’age \in accroisscraenl dc I'oiguei) ct dc ciitique 
de soi-incme on conscience, ce qui conipreud une certaiiie scnsibiiite Tin- 
succ^s et amene dcs essnis dc justllication de soi, Cette conclusion s’accordc 
avec de ccitains risiiltats de J Piaget Mir le dcveloppcmeiit des precedes 
de ciitique de soi-meme dans la fagon dc pcnsci die? Ics enfants 

Rosen zwEic 
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BEVORZUGUNGEN BEI DER WIEDERHOLUNG ERFOLGREICHER 
UND NICHT-ERFOLGREICHER TATIGKEITEN ALS 
FUNKTION DES ALTERS UND DER PERSUNLICHKEIT 
(Referat) 

In einem Versuch an 37 Kindern, die zwiichen 5 \ind 14 Jahren alt waren, 
wurden zwei Zusammensetzspielc [jig-saw puzslea] als Wettprufiingen aus- 
gefulirt Das eine ZusammenseUspiel brachte stcts Erfolg daa andcre me 
Zwei-und'dieisig der 37 Versuchspersonen mcldeten, class ilintii das 
Ziisatnmcnsetzapiel, daa sie erfolgieich eiicdigen konntcn, bcssci gelici, als 
das andere Diesei Befuod bestatigt die hedonistischc Theone Win Mc- 
Dougall’s dass Lust [pleasantness] von dcr Befricdigiing cles Strebens 
[conation] abhangig ist Er stimmt auch mit gcwissen Foimiiliciungcn von 
N. Ach uber "bedingte Emphndungcn” [determined feelings”] nbercln 
Von den 37 Vpp zogen es 20 vor, das erfolgrcichc, iind 17 es vor, das niclit- 
erfolgrciche Znsommensetzspiel zu wiederholen Die Kinder dcr crslcn 
Gruppe waren im Allgeraeinen von jenen der letzteren Gnippe m folgendcn 
Beziehungen veischicden (1) Sie waren kronologisch jiinger, (2) Sic 
waren geistig jimger, (3) Es waren ilincn in Bc/ug auf die Eigenschaft 
cles Elirgeizes—dcfiniert als “det Wunsch, mit der Gruppe gut 7ii stehen, 
und Gefnllen an der eigenen Lcistung”—von iliren Lelirern nicdngere 
Notierungen gegeben woiden Obwohl dicse Befunde eine Wiederprufung 
durch weiteie Untcraucliungen notig hnben, scheinen sie gegcnwartig darauf 
hinzuweisen, dass mit ziinehmendem Alter cine Zunahme an Ehrgeu nnd 
in Beziig niif Selbstkntik oder Gcwissenhaftigkcit einhcrgcht Dicse Ein- 
wirkungen fuhren alle zu einer gewissen Empfindlichkeit dem Miserfolg 
gegen uber und zu Versuchen, die eigene Ehre zii retten Dieser Schlnss 
stimmt mit gewissen Befiinden von J Piaget uber die Entwicklung der 
Vorgangc dei Selbst-kiitik im Denken des Kindcs uberem. 


Rosenzvveig 



DAY AND NIGHT SLEEP IN A GROUP OF YOUNG 
ORPHANAGE CHILDREN^' 

Fiom the Imua Child IFelfaie Rrscaich Station 


Mary A. Waonir 


Preschools ojiciatiiig on the all-day piograiti make the afternoon 
nap an important pliase of then routine This piactice i& followed 
m spite of the fact that httle or no sucntific information is available 
regarding the numbei of cluldien that should be allotted to the sleep¬ 
ing loom, the piocedures that aic best adapted to conducting tins 
period, the real need foi it on the pait of the childien, and the re¬ 
lationships It may have to subsequent mglu sleep 

Tilts study was designed to obtain reliable infoimation legaul- 
mg the day and night sleep of a gioiip of young children ns a first 
step toward understanding the piohablc educational significance of 
the afternoon nap piogiam in nuiscry schools. 

The specific aspects of the investigation have been lunitcd to 

1 The foimulation of reliable ciitciia for judging the sleeping 
state in childien 

2 The development of an observational measure for restlessness 
during the prcslccp penod 

2. Dctei mining the mean length of time icqmied to go to sleep 
{a) m the afternoon, and (h) at lught for the gioup and foi individ¬ 
ual children 

4. Finding the mean duiation and deviation of afteinoon 
sleep, and {b) night sleep foi individuals and the group 

5 Ascertaining the relationship of (/r) the duiaLion of dav sleep 
to niglit sleep, (i) tlie duiation of day sleep to length of time going 
to sleep, and (c) length of time going to sleep in the afternoon to 
length of time going to sleep at niglit 


*RecomniciHlcd by George D Stoddaid, ncceplcil for pobhcaiiort by 
Call Murchison of the Editoiial Bonid, and icccivcd in the EdttonnI OlFice, 
October 3, 1932 

*Thia study was directed at the lovra Child Wdfnic Rcscaich Station by 
Dr. Beth L Wellman 
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6 Det6iniining the correlation of sleep with {a) chronological 
age, and (b) mental age 

7 Obtaining a lestlessness score for each child duiing the day 
and night presleep period. 

8 Detcimining the relationship of (fl) mean das'^ restlessness 
score to mean night restlessness scoie, and (/?) mean restlessness 
score to time going to sleep for both afternoon and night. 

Preliminary Observations 

The initial obseivations for this study were made upon the chil¬ 
dren enrolled in Second Group of the Iowa Child Welfare Re¬ 
search Station preschool laboratories during the school year 1931- 
1932 This group was composed of 20 children, 11 boys and 9 girls, 
ranging in age from 2 years, 9 months, 25 days to 3 years, 11 months, 
20 days at the beginning of the observational period 

For a period of three weeks, the wntci made daily observations 
in the nap room thioughout the whole of the period. The time was 
spent in working out observational criteria for judging when a child 
was asleep or awake, devising means for collecting the data, and 
recording the kinds of restlessness prevalent during the prcsleep 
period Later observations in the Second Group were devoted to 
establishing reliability on these items 

In addition to the legular equipment of the sleeping porch, the 
materials used included blanks for lecording the obseivations and 
two regulated Westclox Dax watches set daily at the beginning of 
the period. 

Ciiteiia foj Sleep Although the state of sleep is accompanied 
by a number of physiological changes in postuie, blood pressure, 
pulse rate, muscle tonus, and the nature of activity, there are three 
observable chaiacteristics present when the clnld is said to be asleep 
These aie. (1) a cessation of gross bodily activity, (2) eyes closed, 
and (3) appearance of even, regularly rhvthmic breathing The 
simultaneous presence of these tliice conditions in the children be¬ 
came, therefore, the accepted cntciia of sleep as used in this study 
It would be possible to asceitain the validity of these ciitcria— 
cessation of gross movement by the stabilimeter technique, eyes closed 
by reliable observation, and change in type of bieathing by means of 
a pneumograph 

Collection of Data In a sjretcmatic tour of the sleeping porch, 
the wHter recoidcd the presence or absence of these tliiec cntcua for 
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each child once duung every fivc-minute inteival throughout the nap 
period The records were kept in rotation, i.c, each five-mitiute 
period began by observation of the child in bed 1, followed by child 
in bed 2, etc The notations wcie placed in columns headed wuh the 
time as of the beginning of the period—I *40, 1 45, 1.50, etc. All 
records were made within this time inteival 

Memurc of Restlessness. Dcsciiptive notations legaiding be- 
havioi dining the presleep period contained thiee vciy gencial but 
distinct types of activity These could be designated by the follow¬ 
ing Categories 

A> Cessation of gioss bodily movcmcnl—the still, lelaxcil state 
characteristic of sleep 

B Slight movement of .urns, legs head, oi body without tlie 
accompaniment of noise. 

C Actively moving about—shaking the bed or sciecn, or mak¬ 
ing noise that is distuibing or potentially disturbing to others oi both 
When the activities arc tluis classified and A is given a score of 0, B 
a scoic of 1, and C a scoic of 2, it becomes possible to obtain a score 
rcpicsenting the child’s activity duiing the prcslccp peiiod of any 
day or scucs of days This cumulative iiumciical value was desig¬ 
nated as the restlessness scoic. 

Reliabiltty of Ohservatious For each of the tliice criteria of 
sleep systematic, simultaneous fivc-minutc-intcrval obseivations weic 
made by two observers. Reliabilities based upon 120 judgments of 
each Item weie as follows* 

M (cessation of gioss movement) 95 00 
E (eves closed) 98 33 

B (rcgulaiity in bicathing) 100 00 

Disagieements on M and E aie <iuite piobnbly due to tlic sboit 
intervals duung which these may be present m the picsleep peiiod 
The change in breathing, B, comes as the final stage of going to 
sleep and is maintained throughout the period of sleep 

The restlessness score involved checking the child’s activity in 
one of three categories’ 0—cessation of gioss activity, 1—slight 
movements, 2- —^vioIent oi disturbing activity The checks weic 
made by two observers observing simultaneously and wcie iccoided 
foi the same fivc-minutc intervals as were the obscivalions on ciiteiia 
of sleep. The reliabilty based upon 120 judgments of child activity 
was 27 5 
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In computing the letiabiiity on time going to sleep and time awak¬ 
ing, the teacheis’ records of these items were used. They did not 
make a systematic tour of the sleeping porch in five-mmute intervals, 
but attempted to be aware of the whole room all of the time in order 
to give properly concentrated attention to those who needed help 
in learning to he still. The records kept by them are made in figures 
to the minute, I e , 1247,1 18, 2-31, etc., for each child. 

When the two sets of records weie compared for an identical 
peiiod three weeks), the exact minute scores of the teachers were 
put into five-minute intervals as used by the writer. Time figures 
winch \yeie at the extremes of the interval (and could have been 
placed in eithei of two categoncs) weie counted as ciisagiecments 
in judgment The peicentage of agreement, witliin the fivc-minutc 
intcival, as based upon 194 child observations was as follows’ 

Quid asleep 97 42 

Child awake 98.93 

Preslec-p Activity and Dination of Sleep Since one of the ulti¬ 
mate purposes of the main study was to obtain msigjit into possible 
reasons for tlie long time spent in preslccp activity duimg the after¬ 
noon, a tabulation of figuies on this item for the children in several 
nui sery schools is of interest Some of the reported means for 
time (in minutes) required to go to sleep and duration of nap tire 
as follows. 


Nursery School 

Records 

Chil¬ 

dren 

Mean 
Going to 
sleep 

time 

Duration 
of sleep 

Washington Child 
Research Center 

School year 

22 

38 3 

89 

Vassar 

Semester 

27 

38 0 

7+ 

Toronto 

School year 

n 


6S 

Minnesota 

School yeai 

56 

3+8 

79 

Iowa Child Welfare 

1929-1930 

IS 

40 0 

8 ? 

Research Station 

1930-1931 

19 

42 1 



Fail, 1931 

20 

+1 3 

72 


Main Study 

Subjects The subjects, foi the observations of the mam study 
were 42 boys in Cottage 1 of the Iowa Soldiers’ Oiphans’ Home 
They langed m age from 2 years, I month, 17 days to 5 ycal^, 8 
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months, 23 clays Of this group tliere were 34 who weie not 
absent from the daily observation peiiod Absences of the icmain- 
ing 8 were due either to illness, removal to the metabolism waid of 
the Iowa Child Welfare Reseaich Station, or adoption during the 
period For the 34 always present the age groups were as follows: 


Cluldien 


Age, 

range 

6 

25 

to 36 months 

15 

37 

to 48 months 

9 

49 

to 60 months 

4 

61 

to 72 months 


Daily obseivations foi the 30-day pciiod included* (1) waking 
time in the morning beginning at 4.15 a.m , (2) the whole of the 
afternoon sleep period beginning at 12:45 pm.; (3) time of going 
to sleep at night (usually lasting from 5 45 to 8*00 o’clock) , and 
(4) lestlessness during the presleep peitod both afternoon and night. 
Observations on each child were made at fivc-minute intervals 

Results 

For the Gtoup 

Day The mean and standard deviation of time going to sleep and 
duration of sleep (both day and night) for the group by davs is 
shown in Tabic 1 The langc for time going to sleep in the aftei- 
noon is fiom 16.0 to 30 0 minutes, standard deviations range fiom 
7.6 to 21 4 minutes The mean length of tune going to sleep foi 
this gioup during the obscivation pciiod was 24.14 minutes with a 
standard deviation of 3.93 minutes. This mean is 10 7 minutes 
shelter than the lowest mean (34.8 minutes, standard deviation 20 7 
minutes) repoited foi nursery schools It is certain that tlieie is a 
true difference between these means (ratio of diffeicnce to standard 
deviation of the difference is 3 5) 

The duration of afternoon sleep for the gioup langed from 61 8 
to 126 7 minutes, with standard deviations fiom 10 5 to 43 7 min¬ 
utes (Table 1) On only three days did every child picsent go to 
sleep, the number of children not sleeping ranged from zero to 
seven with thice as the median number The mean duiation of 
afternoon sleep for the gioup was 97.59 minutes witli a standard 
deviation of 23 20 minutes This is 8 59 minutes more than the 
longest time reported (89 ruinutes, standard deviation 19 minutes) 
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for nursery schools. There are 97 chances in 100 that this is a 
true difference (ratio of difference to standard deviation of the 
difference is 19). 

Nifflit. The means foi time going to sleep at night (based on 
daily group means) ranged from 43.9 to 118 6 minutes with stand¬ 
ard deviations from 22 6 to 52.6 minutes The lowest mean time 
going to sleep was for the night when the afternoon nap was missed 
because of the Sunshine Ride, le, the gioup went to sleep more 
quickly in the evening when deprived of a nap. The mean time 
of going to sleep at night for this group was 87 93 minutes with a 
standard deviation of 16.65 minutes This is more than three and 
one-half times .as long as the mean foi going to sleep in the after¬ 
noon. The difference is probtibly due to the long peiiod of time 
awake before the nap (eight hours) as compared to the short inter¬ 
val of time awake between the nap and bedtime (two and one-half 
to three hours). 

The duration of night sleep ranged from 537.6 minutes to 601 I 
minutes with standaid deviations of 266 to 45 4 minutes. The 
mean amount of night sleep for the group during the observation 
period was 569.79 minutes with a standard deviation of 13 65 min¬ 
utes. 

Although the group means covei much of the individual vaiia- 
bility within this group, they give a clear picture of the general 
conditions of daily sleep In an institutional regime. The relation¬ 
ship of the duration of day and night sleep foi the group is expressed 
m the Pearsonian correlation —329± 11 This group shows some 
tendency for long afternoon sleep to be followed by shoit night 
sleep 

The correlation of the duration of day sleep and the length of 
time required to go to sleep at night is -j-.553zfc.09, i.e, for this 
group a long afternoon sleep has a tendency to be followed bv a long 
period of remaining awake in the evening There is a negligible cor¬ 
relation, ,172±.13, for time going to sleep m the afternoon and 
time going to sleep at night 

For Individuals 

Da^. Table 2 shows the mean and standard deviation of time 
going to sleep and duration of sleep for individuals in the afternoon 
and at night. Data arc included for the 34 children who were 
present during the entire observation. 



Me\n and Standard Deviation of Time Going and Duration of Day and Night Sleep in Minutes foe. 

Individuals Over a Thirty-D.at Period 
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Twelve children went to sleep eveiy afternoon they were in the 
dorraitoiy These 12 are bpiead thioughout the entire age range, 
but group themselves m a raannei which makes the percentages of 
children who slept every day as follows* 


Age range, 
months 

Childien 

Pcicentage 
sleeping daily 

25 to 36 

6 

66 6 

37 to 48 

IS 

40 0 

49 to 60 

9 

11 1 

61 to 72 

4 

25 0 


The greatest number of days vnthout nap for any child was 20, 
the median was 2. The majority of the higher figuics foi days 
without nap comes in the upper age levels. 

One Is impressed at once with the extreme variability in this gioup 
The range of mean time going to sleep is from 8 9 minutes to 37 5 
minutes with 24 minutes as the median mean liguie. This is a 
wider range than tlie daily group means (Tabic 1). Standard devia¬ 
tions arc from 3 9 to 20 S minutes 

The range of the means> for the duration of aftcinoon sleep is 
from 29 8 to 121 8 minutes The child having the lowest mean is 
the child who slept less than onc-third of the days present in the 
dormitory. The highest mean comes in the foui-vcai-old age level 
’Right The means for time going to sleep at night langc from 

41.6 minutes to 124 2 minutes with standaid deviations langing 
from 20 3 to 50 6 minutes The mean duration of mght sleep is 
from 534 8 to 608,8 minutes with standard deviations ranging from 
21 7 to 46.5 minutes The rising-bell m the moining teiminated the 
night sleep and may have opeiated to produce relatively lowei stand- 
aid deviations (consideimg the mean) for length of night sleep 
as compared to standard deviations for duiation of dav sleep It was 
interesting to note the effect of the later rising-bell on Sundays. 


Sunday 

Chil¬ 

dren 

Sleeping 
aftei 
5.05 A M 

Sleeping 

after 

5.20 A u. 

Latest sleep 

First 

+2 

27 

7 

5’40 (2 cases) 

Second 

39 

14 

V 

5 55 (1 c.Tse) 

Third 

37 

6 

4 

5 40 (1 case) 


In general, these children weie accustomed to getting awake about 
five o’clock and continued to do so even though the bell did not ring 
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Duration op Sleep for the Twcnty-Four-Hdur Period 

Tlic mean amount of total sleep during 24 homs fm all individ¬ 
uals piesent throughout the observation is given in Table 3 When 
the amounts aic stated in hours and tlie children grouped in yearlj^ 
age levels, the results aie as follows 


llange of 
nie«n total sleep 


Age 

range, 

months 

Chj). 

d ren 

1 

Hours 

Minutes 

Hours 

Minutes 

25 to 36 

6 

11 

0 to 11 

54 

37 to 48 

IS 

10 

25 to 11 

56 

49 to 60 

9 

10 

9 to 11 

55 

61 to 72 

4 

10 

20 to 11 

22 


The means are all lower than the amounts recommended in the 
literature (4) The figures given in the hteiaturc aic probably based 
upon reports of time spent m bed ratlier than upon reports of actual 
amount of sleep taken and aie, therefore, much higher than lecords 
of actual sleeping time 

The means for the foui- to six-year-old children compare favora¬ 
bly with the results reported bv Foster, Goodenough, and Ander¬ 
son (1) The amounts for the younger childien are lowei than 
the Minnesota figuies and the Reese (3) figures 

Relationship or Day and Night Sleep 

The pioduct-moment correlation coefficients for the amount of 
day and night sleep for individual (34) children over tlie 30 days of 
observation are sho^vn in Tabic 3. These lange from -{- 597±08 
to —915± 02 With two exceptions these are negative coirela- 
tions, and in 21 cases they aie statistically significant (2, p 170) 
Foi the majority of these childien, tins indicates a tendency for 
the longei nap to be followed by the shorter niglit sleep, or the 
shorter afternoon sleep by the longer sleep at night 

There is one positive coi relation, -\- 597± 08, for a boy whose 
chronological age was 41 months but with a mental age of only 21 
months For this individual, the gieatei the amount of sleep m the 
aftemoon the gi eater the amount at night 

The higher negative correlations tend to appeal with greater fre- 


452 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE i 

Mean Amount of Total Sleep in MiNurrs and Correlations (with 
pRQDADLE Errors) or Day ano Nksiw Sietp for Indwiouals 
Over a Thirtv-Dat Plriod 


Correlation bc' 
tween day and 

Age, montba Mean amount of niglit sleep 

Child Chronological Mental total sleep r PE 


M34 

26 

14 

691.5 

— 281± 11 

M31 

29 

22 

706 6 

— 248± 12 

M32 

33 

30 

660 2 

~749± 05 

M3 3 

34 

32 

680 4 

—111± 12 

Ml 

36 

36 

7141 

— 071± 13 

M30 

36 

49 

6844 

— 478± 09 

M29 

38 

23 

674 4 

— 407± 10 

M28 

39 

32 

7161 

— 242± 13 

M27 

40 

32 

631.6 

— 489±09 

M13 

40 

33 

679 3 

+ 053± 12 

M26 

40 

20 

709 6 

--,11+±12 

M12 

40 

28 

681 8 

— 347± 11 

M14 

41 

21 

713 7 

+ S97±08 

Mil 

43 

35 

655 4 

— 53S±09 

MIO 

43 

31 

671 5 

~.481±09 

M9 

4S 

50 

663 6 

— 643±07 

M2 

45 

33 

691 8 

— 266±11 

M3 

46 


625 0 

— 79S±04 

M23 

48 

31 

670 9 

— 502±09 

M24 

48 

43 

669 0 

—.458± 10 

M2S 

48 

38 

682 8 

— 300± 11 

M22 

50 

44 

629.7 

— 370± 11 

M21 

52 


715 6 

--915±02 

M4 

S3 

52 

661 8 

— 616±08 

M7 

56 

45 

649 8 

— 622±08 

M8 

56 

42 

659 8 

~836± 04 

M6 

57 

46 

688 1 

— 681± 07 

M16 

58 

55 

609 0 

— 439± 10 

M18 

59 

53 

646 6 

— 477± 09 

M5 

60 

67 

620.9 

—,S66± 08 

MIS 

62 

58 

620.2 

— 780± 05 

MI7 

62 

57 

659 3 

— 257± 11 

M20 

62 

44 

688 7 

—,029± 12 

M19 

69 

57 

642 5 

— 54S± 09 


quenc3' after tlic 48-month chronological age level. These individual 
correlations substantiate and lend emphasis to the correlation of re¬ 
lationship of day and night sleep as based upon the daily gioup 
means. This figure is—.329±.ll 

The relationship between day and night sleep raises the question 
as to whether the child takes a constant mean amount of sleep over 
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a 24-hour period. A complete analysis of these data has not been 
made by the writer. The child representing the upper quartile 
(M8, 56 months) has a range in total amount of sleep from 595 to 
740 minutes with a mean of 659.8 minutes. Total sleep for M13 
(40 months), teprescnting the lowei quaitilc age gioup, ranges fiom 
525 to 745 minutes with a mean of 679 3 minutes In the first ease, 
M8, there is maintained a fairly constant amount of total sleep, and 
“^lie correlation for the day and night relationship is — 836 For 
M13, howevei, the ihythm of total amount is vaiied, and the cor¬ 
relation foi day and night duiation is negligible being only 4- 53. 

CORUBLATION OF SlEEP AND AgE 

Chronoloffical Age, The chronological age langc is fioin 26 to 
69 months. The Pearsonian correlation of total sleep and chrono¬ 
logical age, based upon the amounts for 34 children, is —.445±.10, 
showing a tendency for less sleep at the older age levels. When men¬ 
tal age is factored out, the partial coirelation is changed to 386 
±.11, indicating a slight tendency for more sleep at the older age 
levels. 

Mental Age, The mental age range is from 14 to 67 months. 
The Pearsonian correlation of total sleep and mental age foi 32 
of these children (two were unable to be tested due to defective 
hearing) is —.729±.0S When chronological age is factoied out, 
the partial coirelation (—<712±06) is piactitally unchanged in 
its significance This high correlation indicates that the decrease m 
total amount of sleep depends to a greater extent upon the increase in 
mental age tlian the increase m chronological age 

Restlessness Scores 

The cumulative restlessness score was determined foi each child 
during the day and night pieslecp peiiod These were totaled foi 
the 30 days of observation and a mean score obtained for cacli of 
34 children Arranged in ascending chronological age order, the 
mean scoies for both day and night are as shown m Table 4 

The mean scores for individuals range from 08 to 7 56 in the 
afternoon and from 2.35 to 13 96 at night With one exception, 
M3, the night scores aie higher than the day scores. M3 is tlie child 
who slept in the afternoon less than one-third of tlie time. 

The mean restlessness scores by days range fiom 85 to 4.06 m 
the afternoon and from 406 to 1280 at night. The relationship 
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between day and niglit restlrwness is very slight—correlation of 
4'»155± 12. The correlation for daily mean restlessness score and 
length of time going to sleep is + 522±.09 for day and + 658± 07 
for night. These coirclations indicate that diere is a tendency for 
the longer presleep period, both day and night, to be accompanied 
by more lestlcssness 

Sleeping Alone Versus Sleeping with Another Child 

Of the 34 children present thioughout the entire observation, 8 
always slept with another child, 15 always slept alone, and 11 some- 


TABLE 4 


Child 

Age, 

montha 

Restlessness 

Day 

score 

Night 

M3l 

29 

.75 

12 21 

M34 

26 

32 

235 

M32 

33 

1 64 

7 72 

M33 

3+ 

3 39 

5.1+ 

M30 

36 

2 04 

6 60 

Ml 

36 

36 

3 72 

M29 

38 

175 

8 60 

M28 

39 

15 

285 

M27 

40 

5 42 

13 57 

M12 

40 

1 28 

7 36 

MI3 

40 

186 

11 SO 

M26 

40 

.43 

3 43 

M14 

41 

28 

+ 43 

MU 

43 

417 

13 68 

MIC 

43 

241 

10 29 

M2 

45 

245 

5 IS 

M9 

45 

217 

8 18 

M3 

46 

7.56 

3 4+ 

M25 

48 

185 

7 U 

M23 

48 

1 62 

8 10 

M24 

48 

2 93 

13 96 

M22 

50 

2 79 

8 71 

M21 

52 

08 

6 67 

M4 

53 

3 67 

471 

M7 

56 

248 

7+7 

M8 

56 

2 03 

13 85 

M6 

57 

4 07 

4 78 

M16 

58 

1.07 

5 67 

MIS 

59 

443 

7 03 

MS 

60 

4 48 

9 28 

M20 

&Z 

2 69 

6 43 

MI5 

62 

3 55 

10 17 

M17 

62 

224 

1275 

MI9 

69 

2 79 

5 32 
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times slept alone and sometimes with another child In order to 
compaie the sleep habits of a child when sleeping alone and when 
sleeping with another child, the data for these 11 children were 
analyzed 

Table 5 gives tlic mean time going to sleep, the duiacion of sleep in 
minutes, and the mean lestlessncss score both day and night for 11 
childicn (ft) when sleeping alone and (b) when sleeping with an¬ 
other child. 

This t.ablc indicates that m nine cases it lequued longci to go to 
sleep in the afternoon when sleeping alone, but m eight cases it re- 
quiicd longer to go to sleep at night when with anothei child. In 
all but one case the duiation of afternoon sleep is greatci when 
sleeping with aiiothei child, at night the gieater duiation in seven 
cases is wlicn sleeping alone The highci restlessness scoies arc 
about equally distiibutcd between sleeping alone and sleeping with 
another child 

In oidei to dctcimine whether theie wcic significant diffeiences 
between these means, the items for eacli child weie put into 12 dis- 
tiibutions, 6 when sleeping alone and 6 when sleeping with another 
child Both day and night distiibutions weic made foi (1) time 
going to sleep, (2) duration of sleep, and (3) icstlessness scoic 
The means of the six distributions for items when sleeping alone 
are based upon 157 child observations, for sleeping with another 
child on 156 child observations The mean diftei cnees aie shown 
in Table 6. 

The greatest differences arc for time going to sleep and duration 
of sleep at night, each case favoring the times when sleeping alone. 


TABLE 6 


Item 


Mean 

Alone 

■icoie 

With 

another 

child 

Mean 

differ¬ 

ences 

Tune going to sleep 

Day 

23 3 

22 6 

7 

Duration of sleep 


103 2 

107 7 

45 

Restlessness score 


27 

24 

3 

Tune going lo sleep 

Night 

84.6 

95 3 

107 

Diuation of sleep 


574 9 

561 8 

13 1 

Restlessness score 


78 

72 

6 




SLEEP IN YOUNG ORPHANAGE CHILDREN 457 


The significance of the difference for all of the means is as follows 
(Tabic ?)• 

TABLE 7 


Item 


Probable 
error of 
difference 

Ratio of dif¬ 
ference to piob- 
ablc error of 
difference 

Tune going to sleep 

Day 

137 

46 

Duration of sleep 


2 22 

2 03 

Restlessness scaic 


.28 

93 

Time going to sleep 

Night 

281 

3 82 

Duration of sleep 


2 78 

471 

Restlessness score 


50 

137 


Theie are 99 5 chances m 100 that there is a true iliftcrencc in the 
time going to s/cep at night, i c, chiWrea go to sleep more quickly 
at nigbc wlicn sleeping alone It is piactically ccitam that cliilclrcn 
sleep longer at night \vl»en they have a bed alone. 

Thcie are 91 chances m 100 that tlieie is a true diffeicncc in the 
duration of day sleep in favoi of sleeping with another child, i c., 
these children tend to sleep longer m the afternoon when they shaic 
a bed In other words, theic appears to be some attempt at making 
up the loss of night sleep during the nap 
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LE SOMMEIL pendant LA NUIT ET PENDANT LA JOURNEE 

CHEZ UN GROUPE DE JEUNES ENFANTS D’UN ORPHELINAT 

(Beaum^) 

On a observ6 gystcmatKiuement pendant unc pcriodc c!c ticate jours le 
sommesl pendant la journce ct pendant In nuit dc quarniitc-cinq gargons 
d‘un orphelinat, ag^a tie deux nna, un mois, dix-scpt jours & cinq ana, hint 
moia, vingt-tTDis jQura On a obtenn dca donneen aut Ic tempa pasai a a’en- 
dormii, la durec clii somtneil, et I’agitntion des periodes jvant Ic sotnmcil 
On rapportc lea rcsuUats suivnnta 

1 Le temps moyen passd i s'endorinir h I’aprcs-inidi a dc 2+,l min¬ 
utes pour Ic groiipe, icart £talon, dc 3,93 Pour ies individus la variation 
du temps moyen p.iss6 A s’endormir A I’aprcs-midi a ete dc 8,9 a 37,5 
minutes, lea hearts dtalons variant de 3,9 a 20,5 Le temps moyen passe a 
a’endormir la nuit a ^te dc 87,9, ecart italon, dc 16,6 minutes La variation 
du tempa moyen pour Ics individiis a ^t^ dc 41,6 A 124,2 minutes avec des 
hearts itnlons de 20,3 a 50,6 minutes 

2 La dur^e moyenne du sommeil A raprAs-midi n ete dc 97,6 minutes 

pour le groups, 6cart dtalon, de 23,2 minutes Pour les indivldus la varia¬ 
tion a ^te dc 29,8 a 121,8 minutes avee des hearts ^talons dc 17,5 A 48,9 
minutes La dutie moyenne d« pendant la nuit povir Ics gtoupcs 

a M dc 569,8 minutes, ecart dtnloo, tie 13 7. Pour les mdividjs In varia¬ 
tion a et6 dc 534,8 A 608,8 minutes avec des 6c.irt3 dtalons de 21,7 A 46,5 
minutes 

3, Lea correlationa pour la durde tlti sommcil pendant In journdc et pen¬ 
dant la nuit ont vari6 de +0,60±0,08 A +0,02, lesquclles, A I'exception de 
deux, ont dtd negatives, Ics plus 61ev6c$ etant ou niveau sup6ucur d’Agc 
La corrdlation entre Ic somineil total pendant Ics pAnoden de vingt-quatre 
heures et I'Age chronologique, aans Agard dc I'agc mental, a 6te tie +0,39 
±0,11, entre le sommeil total ct TAgc menial, sans Agartl dc I’Age cbronolo- 
gique, de +0,71±0,06 One corrilation dc +,52±0,09 pour la journ6c et 
de +0,66±0|07 pour la nuit s’est monticc Ic risultat de Vagltntion et le temps 
pass6 A s'endormir 

4 Les enfants ont tendu A Vendormir plus vite et A donnu plus long- 
temps la nuit quand ils ont dormi seiih qiie quantl ils ont dormi nvec un 
autre enfant 

WACNtR 


TAG- UND NACHTSCHLAF EINER GRUPPE JUGER WAISEN- 
HAUSKINDER 

(Rcferat) 

Dcr Tag- und N.ichtschlaf von 45 Waiscnlnaben, deren Alter sich rwi- 
schen 2 Jahren, 1 Monat, 17 Tagcn, und S Jalireii, 8 Monaten, 23 Tagcn 
erstieckte, wurden walirend 30 Tngcn t.ystcmatiscl\ bcobachiet E» wuulun 
Befunde eilialten uber die zum Einsclilafen veiwendctc Zcit, die Daiici des 
Sclllafes, und die Unrulie wahictid dcr dem Sclilaf voiaiisgcliendcn Pciiodcii 
Es werden folgende Bcfiindc gemcldci 

1. Die mitclere Nnchmittngs vum Einsclilnfcn vcrwendctc Zeit [mean 
time of going to sleep] betrug 24,1 Minuten, Noimalabweicluing 3 93 Bei 
Individuen betrug die miltlexe Zeitverwand bciin Einsclilofcn 8 9 bis 37 5 
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Miniiten, wobci die Normalabweichungcn zwischen 3 9 utid 20 5 schwankien 
Naclits betrug der mittlere Zeitverwand beim Elnschlafen 87 9, Normalab- 
weichirng 16 6 Minuten Der mittlere Zeitverwand bei den Individncn 
schwankte zwischen 4-1 6 und 1242 Minuten, wobei die Normalabweichungen 
20 3 bia SO 4 Minuten betrugen 

2, Die mittlere Dauer dcs Nachmitatgaschlafes der Gruppe betrug 97 6 
Minuten, Normalabweichung, 23 2 Minuten Bei den rndividuen schwankte 
die mittlere Dauer zwischen 298 iind 1218 Minuten, wobci die Normalab- 
weichungen zwischen 17 5 und +8 9 Jagen Die mittlere Dauer dc^ Nacht- 
schlafes betrug 569 8 Minuten, Normalabweichung 13 7 Bei Individucn 
schwankte der Nachtschlaf zwischen 534 8 und 608 8 Minuten, vvobei die 
Normalabweichungen zwischen 21 7 und 46 5 Minuten lagcn 

3 Korrelationen zwischen der Dauer dcs Tag- und der dca Nachtschlafcs 
scliwankten iwnclien +.60S:08 und—92±02 Diesc Korrelationen waren 
mit zwei Ausnahmen negativ, und die hochsicn fanden aich m der oberen 
Altersgruppe Die Korrelation der Summe des Scblafes wahrencl dcr 2+ 
Stunden langcn Perioden mjt dem chronologischen Alter, iinter Aiiwclilies- 
sung des geistigen Alters [partiallmg out mental age], betrug 4* 39± U 
Die Korrelation der Summe des Sthlafes mit dem geinigen Alter betrug, 
unter Ausschliessung dcs chronologischen Alters, — 71±06 Man fand 
eine Koirelation von + 52^09 fur den Tag und 4* 66±07 fui die Nacht, 
awischen dem Grad der Unriihe [restlessness score] und dem Zeitverwand 
beim Emschiafen 

4, Im gioascn Ganzen schliefen die Kinder schnellcr cln und schliefen 
Nnchts langcr, wenn sje allein schliefen als wenn sie mu emcm zweitcn 
Kmde schliefen 


Wagner 
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THE PREDICTION OP THE INTELLIGENCE QUOTIENTS OF 
YOUNGER SIBLINGS* 

R. L Jenkins 

Numeroua investigators have used the sibling correlation as a measure 
of the effect of heredity. The coirelation between the intelligence of sib¬ 
lings, like the correlations between anthropomctic measurements, has com¬ 
monly been determined at about 5 The eugenic importance of the sib¬ 
ling correlation may perhaps be illustrated by the following family 

All the children of the-family were examined at tlie Institute 

for Juvenile Research The mother was confined in a state hospital with 
a diagnosis of dementia praecox, paranoid type She was an undcisircd 
woman la poor physical condition and had always been counted as sim¬ 
ple, Previous to her marriage she had an illegitimate daughter of whom 
very little is known. She married a man regarded as simple nnd easy¬ 
going and gave birth to eight children before she was Her husband, 

who was probably feebleminded, died of tuberculosis When Mrs - 

became psychotic all of her legitimate children wcic examined at the In¬ 
stitute for Juvenile Research, and their Intelligences were determined as 
follows ‘ 

1. Boy, chronological age 16 years 5 months, mental age 
i years 5 months, intelligence quotient 38, classification 
imbecile. 

2. Girl, chronological age 14 years 0 months, mental age 
5 years 10 months, intelligence quotient 42, classlhcntion 
imbecile 

1 Boy, chronological age 12 years 0 months, mental age 
7 years 0 months, intelligence quotient 58, classifica¬ 
tion moron. 

4- Girl, chronological age 10 years 0 months, mental age 
5 years 2 months, intelligence quotient S3, classifica¬ 
tion moron. 

S, Boy, chronological age 8 years 2 months, mental age 
+ years 1 montli, intelligence quotient SO, classification 
moron 


^Studies from the Illinois Institute foi Juvenile Research, Senes C, No 
225. 
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6 Girl, chronological age 6 years 8 months, mental age 
4 years 0 months, intelligence quotient 67, classifica¬ 
tion moron 

7 Boy, chronological age 4 years 8 months, mental age 
2 years 4 months, intelligence quotient 67, classification 
moron 

8. Boy, chronological age 2 years 11 months, mental age 
1 year 3 months, intelligence quotient 43, classification, 
probably imbecile. 

The succession of feebleminded children here described will probably in¬ 
crease the reader’s expectation of more defectives as he reads down the 
family list. A question of some practical ns well as scientific importance is' 
To what degree is this increasingly pessimistic expectation justified ? To 
what degree is it possible to refine the prediction of the mtelhgence level 
of later siblings by the consideration of more than one of the earlier sib¬ 
lings ? 

Material for tliia study was selected from data on 10,000 children rou¬ 
tinely examined at the Illinois Institute for Juvenile Kescarch The in¬ 
telligence quotients used were based on individual Stanford-Binct exam¬ 
inations 

Children are usually referred to the Institute for Juvenile Research be¬ 
cause of behavior problems or because of retardation. A considerable 
fraction of these children are of defective mtelligcncc aad many others arc 
dull This results in a relatively low mean intelligence quotient for the 
Institute population 

While the question of method of selection of material is all important 
in any discussion of the correlation between siblings, and while the Insti¬ 
tute cases are obviously selected in good part for low intelligence level, the 
similarity m lesults between this and other studies would make it appear 
that the trends in the relation between siblings present here are not dif¬ 
ferent from those in a more random sampling of the population, Regard¬ 
less of the comparability of results in regard to degree of correlation, the 
evidence of degree of increase of the correlation through adding other 
Siblings in a multiple correlation procedure should be valid for a generali¬ 
zation 

Data were obtained upon children in 132 families, each of which had 
three children examined at the Institute. The mean intelligence of the 
oldest,® middle, and youngest of these three respectively was 78±1, 84+1, 
and 85±1 This shift is in accord with the tendency of the later-born 


“Oldest middle, and youngest as used here refer fo fhe oldest, middle, and 
youngest of those children examined at the Institute They may be the 
second, third, and ninth irt the birth procession. 
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clilldren ta have higher intelligence quopenta than tlicii earlicr-boin sib¬ 
lings, 

Twcnty-six, or 20%, of the youngest children fell above intelligence 
quotient 100, and 16, or 12%, fell above ItO Twenty-one, or 16%, fell 
below intelligence quotient 70 In 43 cases one of the siblings of the 
youngest child was found to be feebleminded Every youngest sibling m 
this group of 43 families fell below 110 in intelligence quotient Three 
children, or 7%, fell above the intelligence quotient level of 100 The 
mean intelligence of the youngest siblings in these cases was 74, and 12, 
or 28%, were found to fall below intelligence quotient 70 (out of these 
43 cases) In 17 families both of the examined siblings of the youngest 
child were found to be feebleminded. The mean intelligence quotient of 
the youngest child in these cases was found to be 65, and 8, or 47%, were 
below intelligence quotient 70 Every child in this gioiip fell below 100 
In intelligence quotient 

The Penrson product-moment coeflicicnt of coi relation between the in¬ 
telligence quotients of the oldest and middle child of the 132 families was 
found to be .S7±04, that between the middle and the youngest 53±.04, 
while that between the oldest and the youngest wns 46± 05 Application 
of the multiple correlation procedute foi predicting the intelligence quo¬ 
tient of the youngest sibling from the oldest and middle siblings together 
results m a coirelation coefficient of 57 It thctcforc appears that very 
little lias been gained in the prctliction of the imclligcnce quotient of the 
youngest by inclusion of the oldest child m addition to the middle 
Somewhat more gain is suggested by the addition of the middle child to 
the oldest These relationships arc sitmman/cd in Table 1 

Table 2 contains similar maieiial for 18 families fiom which four chil¬ 
dren were examined at the Institute The tcmicncy for intelligence quo¬ 
tients to increase in the biith piocession is again noticeable. The coricla- 
tion between the intelligence quotients of siblings tends to be lower than 
in the previous material except for a high coiiclation between the intelli¬ 
gence quotients of the second- and third-born siblings. These differences 
may be accidental The multiple correlation coefficient for the piediction 
of intelligence quotient of the youngest child from the other three exam¬ 
ined represents a slight gain over those obtained by comparison of the 


TABLE I 


>12 = .S7±04 Ml = 78±I <t1 = 18 2 

tu — 46±05 M, = 84±l 02 = 18 9 

fji — 53± 01 M, = 8S±l 0-3 = 19 6 

r, „ = .57 

Picdiction formula foi intelligence of youngest 
X= ZSXi+ 42X»+ 305 
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TABLE 2 


ra — 
na = 
Tu ~ 
raa == 
In ~ 
rat = 


36±.08 

A/i = 30±Z 

£rl = 15 0 

.32± 09 

Mj <= 82-t2 

ff2 = 19 2 

32± 09 

M» = 8S±2 

cr3 = 15 7 

6S± 06 
.46± 08 

Af« = 89±2 

== 20,5 

46±08 

r4i» = S3 



Prediction formula for intelligence of youngest 
Xi= 2i-\-Xx 26X,-i- 33Xt-h22 2 


youngest with the next youngest Or next oldest It represents a more defi¬ 
nite gam above the prediction of the intelligence of the youngest from the 
eldest alone 

The multiple regression equations of Tables 1 and 2 weight the intelli¬ 
gence quotients of the siblings progiessively more heavily as they are more 
nearly adjacent in the birth order to the child whose intelligence is pre¬ 
dicted 

The results of various studies (1, 2, 3) m the sibling correlation in in 
telligcnce center around n coefficient of 5 The significance of this is made 
more clear by remembering that if we neglect the slight tendency for 
later-born siblings to have higher intelligence quotients than ‘earlier-born 
siblings, assume the sanse variability in intelligence for the various birth 
positions, and accept 100 as the mean intelligence quotient of ihc commun¬ 
ity, then this means that our prediction of the intelligence quotient of a 
later-born sibling will be 5, as far removed* from 100 as the intelligence 
quotient of the earlier-bom siblings. If the intelligence quotient of the 
enrher-born child be 120, our prediction for his sibling will be 110 If 
the earlier-born have an intelligence quotient of SO, the prediction for hi? 
sibling will be 75 For every case in which it falls above 80, we should 
expect another in which It would fall below 70 For every intelligence 
quotient above 100, we should expect another below 50 

Clearly the net social value of the younger siblings of children of intelli¬ 
gence quotient SO will be entered "m the red.” Making logical exceptions 


®The mathematical justification depends upon the relation of r to the 
regression line The regression equation for y is 

y = r-« 


We have assumed 
Thciefore 

Since we have assumed 
y IS r limes (in this case 


y — r* 

= 0 -^ and = Afy = 100, it follows that 
5 times) as far removed from 100 as a 
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of those cases where the dclicieiK^ of the first child is acquired, eg, a 
result of epidemic meningitis, will leave a larger net deficit for the re¬ 
mainder. 

A prediction slightly more accurate than that discussed is possible by 
taking account of the tendenty for the intelligence quotient to rise down 
the birth order Tliia may be done by adding 2 points to the prediction for 
every place in the birth order between the examined sibling and the sibling 
whose intelligence is predicted. 

COHCLtiaiONS 

I There is some indication that the correlation In the intelligence quo¬ 
tients of siblings is slightly highei when closely adjacent siblings are 
compared then it is when those more removed from each other in the biitli 
procession arc compared 

2. There is but alight increase in tite possible accuracy of piedicting the 
intelligence of the next child by including mote than one sibling in the pre¬ 
diction formula over that obtained by using the youngest available sibling. 
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IS VISION THE CUE USED BY RATS LEARNING THE STONE 
MULTIPLE-LIGHT DISCRIMINATION PROBLEM? 

Emir Ailen Gaw and Caivin P Stone 

The purpose of this expeiiment was to determine the validity of Stone’s 
tacit assumption that the primary cue used by rats in learning the multiple- 
light discrimination problem (2) is visual rather than some other sensory 
cue, as yet unrecognized. Until contrary evidence is at hand, one may 
legitimately postulate that correct responses may be made on the basis of 
thermal stimuli piovidccl by the illuminated glass windows, odoriferous 
substances diffusing from the lighted window and tlie sawdust trail of 
the correct (lighted) side, or by still other accondaty cues provided by the 
experimenter in hia manipulatiDn of the apparatus 
Male albino rats approximately 90 days of age were used in the experi¬ 
ment They were divided into two gioups One group, 14 in luiinbci, was 
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blinded under deep anaesthesia before the start of the experiment and 
hereafter la called the origmnWy blind or OD group The other, 19 in 
number, iras required to learn the discrimination problem before they were 
blinded and for that reason is known as the originally seeing or OS group. 
Immediately before training for discrimination, all animals were given 
an opportunity to obtain food at the end of a straight, 10-foot alley twice 
daily on two successive dnys On the third day, training proper was 
begun with the lights shifted in successive trials according to the method 
of Stone (2). The OB group was given a total of SO trials at the rate of 
two per day, The OS group, on the other hand, was trained until the 
animals could react correctly to the lights on three or more successive 
trials. Owing to individual differences in rate of learning and steadiness 
of pciformance, about half of them were blinded afrer 30 trials and the 
other lialf after 40 trials Thereafter all were given SO additional trials 
with no change in the experimental procedure Food reward was the 
tneentive for action and from tho beginning to the end of the expenment 
all animals were strongly motivated. 

Results 

The error curve of the originally blind group is shown in Figure 1 and 
the data from which the progf®** ®f error elimination can be followed are 
given in Table 1 Scores for each segment of 10 trials were grouped and 
the mean, sigma of the mean, and standard deviation o( the distribution 
calculated for each segment. Critical ratios for diflerences between means 
of the successive groups of 10 trials are also ^ven in this table Upon 
examining the error curve and critical rotios, one notes o small nnd insigni¬ 
ficant drop in the first 10 trials, but no appreciable change thereafter 
This early drop arises fiom the fact that rats quickly cense to repeat erro¬ 
neous choices m individual chambers within the same Inal 

Previously it has been shown m experiments involving this same pro- 

TABLE 1 

OaiGiNALiY Blind Group 

Means, sigmas of the means, standard deviations of the distributions, and 
critical ratios of differences between mean numbers of errors on successive 
groups of 10 trials each 

H/an 



M 

SD 

‘^.11 

2 

3 

4 

5 

1 

26 29 

2 79 

IS 

1 10 

145 

38 

2 03 

2 

25 21 

2 37 

63 


.61 

81 

,71 

3 

24 50 

3 68 

98 



1 26 

05 

4 

25 93 

2.15 

57 




1 64 

5 

24 43 

3 42 

91 
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gram of UgKt shifting that noimal aoimals easily master the problem of 
correct choices within 30 to 40 trials One is justified, thcrefoie, in con¬ 
cluding from the foregoing results that blind animals in n senes of 50 
trials are unable to discover alternative sensory cues with which to make 
correct choices Whether they would be able to make such a discovery in 
a much longer trial series, however, we are not called upon to say, for 
50 trials is already beyond the Umits of teaming given to normal, seeing 
animals in typical learning problems with this apparatus 

Figoie 1 gives the error curve for the originnUy seeing animals during 
their first 30 tiials and foi the same animals during 50 trials after 
the loss of vision. Their error data are summarized in Table 2, 
in which It may be clearly seen, upon inspecting the critical ratios, 
that significant differences obtain between successive scgmenis of 10 trials 
while the animals were in possession of their eyes but never thereafter. Fiom 
the immediate use of the error cuivc after the animals were blinded, one 



FIGURE 1 

Error Curves Aa Eased on the Average for Two Triais, hip Daiiy Task 

Logically, the curve of the OS group after being blinded should continue 
on from its curve while seeing To save space and to make easier the 
comparisons cf the three curves it has been plotted as if it were a new sciics, 
which, m reality, it proved to be for the blinded animals 
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TABLE 2 

Originally Sbeing Group 

Normal for the first 30 trialt and blind for the succeeding 50 trials 
Means, sigmas of the means, standard deviations of the distributions, and 
critical ratios of differences between mean numbers of errors on successive 
groups of 10 trials each The third series of 10 trials for (he blinded 
nnimals is taken as representative of all of the others for purposes of 
compmison with the seeing aaimah 



M 

SD 


2S 

3S 

D/tr„ 

2B 3B 

4B 

5B 

IS 

22 73 

S.33 

122 

10 13 

14 69 

49 



2S 

7 32 

3 95 

91 


415 

1589 



3S 

2 84 

2 54 

.58 



27 97 



IB 

2516 

2 65 

61 



1.50 2 37 

192 

2,11 

2B 

23 53 

3 95 

91 



16 

30 

39 

3B 

23,37 

1 95 

4S 




22 

35 

4B 

23 16 

3 69 

85 





.91 

5B 

23 05 

3 46 

79 







may infer that they were relying on visual cues for guidance when mak¬ 
ing the excellent performance at the close of their original 30-trinl senes. 
This inference is strongly supported by their failure to rise above chance 
pei/ormancc during the next 50 trials. 

As yet we have not learned why the OS group did somewhat betlcr after 
blinding than the OB group, but it is suspected that the difference arises 
almost wholly from the fact that, after a bit of practice on this apparntus, 
animals cease to repeat errors in a gven unit, that is to say, upon making 
an error they correct it immediately, whereas in the beginning (hey some¬ 
times try two or three times to go through a closed door. 

Observation of the behavior of the blind animals on successive trials gave 
aome interesting information They soon formed position habits There 
were three chief types of these (I) right- or left-side position habits, 
(2) alternation habits, (3) combinations of both of the preceding types 
After familiarity with each tat had been attained, it was possible for the 
experimenter to predict with a high degree of accuracy what particular 
errors would be made on each trial. 

A further inquiry into these records might prove of special interest in 
the light of the observations of Yoshioka (3,+) and Krqchevsky (1) 
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ADOLESCENTS’ MEMORIES OF PRESCHOOL EXPERIENCES 
George J Dudycha and Martha Malek. Dudycha 

Wbnt an individual remcmbcis of his early childhood experiences depends 
upon a number of factors Ideas, and hence memories, are inseparable 
from language, for we thiiiL largely, if not entirely, in terms of gesture 
and vocalization Thus the extent to which a child has command of this 
instrument of communication—language—will determine liis memories, and 
wc cannot expect memories of the early language period, or the peiiod 
when the child is just gaining control of language, to be numerous A 
second factor which goes hand m hand with language development is 
native ability or intelligence. The more intelligent the child is, or the 
greater his mental nge in relalton to his chronological age, the better 
able IS he to learn and acquire language at an early age Obviously, if 
two children arc chronologically four but the one has n mental age of 
five whereas the other one is of average mental age, then the one who is 
older mentally will in all probability have more memories dating to that 
period than the other child because of his superior ability 

Although these two factors are primary, there arc other factors which 
must be noted Probably every experience that we have is accompanied 
by some tmotion either of slight degree or of great intensity, but most 
usually the experience which is remembered is the one which had n rather 
pronounced emotional tone. Thus emotion is a fuctor In memory Further 
we must note that the significance, meaning, or value winch the exper¬ 
ience has for the child at the time is a determining factor Obviously, 
wh.it is significant for the adult is not necessarily so foi tlie cliild Some¬ 
times adults expect children to remember certain experiences which aie 
never recalled by the child later, and arc surprised that certain situations, 
which in their estimation were minor and insignificant, arc recalled. Wc 
must note that the pattern of the child’s experience is different from that 
of an adult and what may seem as merely an item or part to the adult Is 
the whole pattern for the child. 

In the present study we aie piimariiy interested m the nature of the 
emotions, if any, which accompany the preschool experiences remembered 
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by adolescents The me/nor/cs and relative information were obtained in 
the following way. A number of groups of college students were asked 
to write nn account of the earliest childhood experiences which they could 
recall They were encouraged to recall the earliest experience they could 
remember and one that they were certain was an actual memory and not 
an account of their early exploits which has been frequently told by 
paients in their presence They were further requested to ascertain as 
accurately possible, their age when the experience was had. It was 
suggested that they relate the experience to some incident the dale of 
which could be discovered by consulting parents or other sources which 
would be reliable In many cases such incidents as the birth or death of 
blethers or sisters or other members of the family, moving from one place 
to another, remodeling the house, entering school, taking trips, and other 
such incidents were used as guides to the date of the particular experience 
remembered Some students knew the date of such incidents, and some 
others checked up with their parents so that their ages were exactly 
determined, and the other students were able to determine ihevr ages within 
a few months Other information which was requested was a de/initc 
statement of the emotion or emotions, if any, which accompanied the par- 
ticulnt experience recalled, and the students date of birth 

Of all the memories obtoined, 200 were selected The others were dis* 
carded either because of insufficient information as to the particular emo* 
cion experienced or because the age was more than five. Ali the memories 
reported here date back to (he students' fifth year or earlier 7 he age range 
18 from V/a years, the earliest memory reported which merited acceptance, 
to 5 years. The number of reported memories of experiences had at various 
ages are* 1 at years, 4 at 2 years, U at 2J4 yeors, 6 at 2J4 years, 

39 at 3 years, 30 at 354 years, 7 at years, 60 at 4 years, 22 at 454 

years, 6 at 4^ years, and 14 at 5 years The average age to which 
these memories date is 3 years 854 months This age, however, cannot be 
taken too literally for there are obvious inaccuracies which could not be 
corrected. 

As stated above, the primary aim of this study is to discover the emo¬ 
tions which accompanied the remembered experiences, and also to ascertain 
whether certain emotions are predominant. 

As may be seen in Table 1, there are five emotions whicli were reported 
most often Of these, fear was the most common, including practically 
two-fifths (39S^o) of the cases; joy appears second in the list, including 
nearly one-fourth (24^) of the memories; anger ranks third, representing 
one-twelfth (8 of the early experiences leportedj jorrow and dtsap- 
potulmenl, and wonder and awe were reported bv only 8 and 9 cases 
lespcctively (4 and 4 5^). Of the remaining memories, 17 inchidrd various 
emotions not mentioned above, and 22 did not involve any emotion 
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TABLE 1 

CL\ssiFicfcTioN or Adolescents' Childhood Memories 
(200 memories) 


Average 

No, of 

Per- 

Emotion 

age* 

mcmoiics 

centage 

I Fear 

3 9 

79 

39,5 

1 Fear of punishment 

40 

15 

7 S 

2. Fear of animals 

42 

10 

SO 

3 Fear ns a result of falling 

4 0 

7 

3,5 

4. Fear of death 

3 4 

6 

3 

5 Fear of the strange 

3 10 

S 

25 

6 Pear due to accidents and runaways 

3 4 

4 

2 

7 Fear of storms 

3 6 

2 

1 

8 Fear following joy 

2 11 

2 

1 

9 Fear—miscellaneous 

3 9 

28 

14 

II Joy 

3 7 

48 

24 

I Joy from gaming attention 

3 11 

10 

S 

2. Joy due to receiving food 

3 4 

7 

3,5 

3 Joy due to receiving gifts 

3 4 

6 

3 

4 Joy—birth of siblings 

3 9 

5 

25 

S. Joy—miscellaneous 

3*6 

20 

10 

III AnQir 

3 7 

17 

8,5 

I Anger as a lesult of punishment 

3.7 

8 

4 

2. Anger due to contact with other 




children 

4 0 

S 

25 

3. Anger—miscellaneous 

3 1 

4 

2 

IV If^onder and avjg 

4 3 

9 

45 

V Sorrow and disappoiniinent 

3 10 

8 

4 

VI Various emoltous 

3 6 

17 

85 

YII Incidents luiili no ctnoUon indicated 

3 7 

22 

H 


*Age IS to be reaj as follo-vrs. 3’11 meaos 3 years and II months 


Further examination of Table 1 reveals that the memories involving 
fear were further clossified with respect to the nature of tlie situation 
which gave rise to the fear There are eight general situations which 
were reported, these arc listed in their ordei of frequency Fear of pun¬ 
ishment was the most common, including IS cases (7 5% of the 200 memo¬ 
ries) The following cases are representative of this group 
The incident recalled by F D dccuttciI the year before he entered school 
or when he was to 4- years of age. Since his older brothers and sisters 
were in school much of the time, PD had to piny alone 

One day, while playing alone, I did something wrong (I 
don’t recall what) and Mother went out by the clothes line to 
get a hazel switch Apparently I had had enough previous 
experience with hazel switches so that I knew what would hap¬ 
pen At any rnte, while she was gone I mn into the parlor 
shutting the double doors behind me, stayed m hiding for some 
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time awaiting the whipping Strange as it may seem, I don't 
even recall whether or not I was finally whipped. (Anticipation 
of punishment) 

V I, at the age of +10 was watching his father clean a cistern The 
fathei went into the house for a few minutes and U was during his biief 
absence that the following incident occuneil 

I had been watching Dad clean the ciste/n and when he went 
into the house I tried to reach the top of the ladder so as to 
get down into the ciitern which was about 10 feet deep I 
slipped and tumbled m, breaking my arm as a result of the 
fall While 1 was in thcie I tliought of having to stay there 
all night for Dad had said before to me that bad and naughty 
boys would be put in the closet where it was dark and wheie 
the hogie man lived I cried for feai, and had a great deal of 
self-soirow I even rationalized some, for I knew Dad ivoiild 
whip me for meddling I thought that I could say that I had 
dropped my handkerchief and wanted to get it, but I knew that 
that wouldn't do 1 had a vision, all the while I was in the 
cistern, of marching up the road to a certain willow bush and 
cutting a switch 1 was so afiaid of this that I didn’t even try 
to think of how 1 could get out Dad came out a few minutes 
later and got me out, I can well reniember tlie whipping he 
gave me with a strap, which was the first whipping I got 
without getting tny own switch 

Fear of animals was the second most common type of fear situation 
reported Of the 79 memories involving fear, 10 belonged to this group 
Two of the incidents were experiences involving bulls, two involved horses, 
and the others involved a cow, a rabbit, a rooster, a gander, a bull dog, and 
a cat In practically every case, the child’s experience was one of being 
chased, kicked, mauled, or bitten by some animal The following experience 
IS typical of this group 

F. L., who was exactly four years old at the time, was playing on a vacant 
lot where there was a rooster in a small enclosure 

r had been teasing the rooster for quite a while by poking 
him with a small stick and by throwing things at him Finally, 
after about half an hour, the rooster became so angry that he 
flew ovei the low fence which scpaiated us and started for 
me Simultaneously I started for home which was a block 
away I ran as fast ns I could and yelled at the top of my 
voice, for the rooster was right behind me Finally I succeeded 
in reaching home, and my mothei thought the incident was an 
exceedingly funny joke 

Five of the seven memories which involve fear as a result of falling 
weie due to falling into a body of water such as a creek, river, or lake 
In only two of the cases was there any great d.anger that the children 
would have been drowned it they had not been rescued The seriousness 
of a situation as viewed by an adult is no index to the fear which may 
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be experienced by a child As much fear seems to be experienced by the 
child who falls into a puddle or shallow creek ns by the one who falls into 
a rwer or lake. 

A case of this type is that of KU Although K.U didn’t actually fall 
Into the river, he came very near doing so and was thoroughly frightened 
08 a result. KU was three years old at die time the following incident 
occurred 

My nurse was taking me across the bridge, which spanned 
the Mernmac River, so that 1 might go shopping with my 
mother Since I insisted on tagging behind, my nurse finally 
became disgusted with me, let go of my hand, and stated that 
she was going on and that I could come whenever I got ready 
This happened in about the middle of the bridge Instead of 
going along with my nuise, I leaned over the railing to look at 
the nvsr and became very dw^y I felt as If 1 were falling into 
that terrible chasm, and I remember that I wondered whether 
or not I could pass between two iron beams which weie about 
a fool apart. Then I thought that I was testing on them, 
face down, halfway between the walk above and the river fai 
below, with a tram rushing overhead This ladci part is 
recalled as being true, but it is not My mother states that I 
had almost fallen oil the btidge when I apparently became 
du7y, but that I was snatched up by a stranger before anytlinig 
happeacd. A tram was passing over the bridge at the time of 
the incident. 

Six of the 200 memories reported involved fear of death Fear of death 
as a result of falling Into water (these c.iscs aic not included in the 
preceding group), as a result of eating buttons and pills, and as a result 
of accidents. The following two memories me excellent examples of the 
type of situation which gives rise to a fear of death on the pnit of children 
A few days before hU third birthday, VI, who at that tune lived about 
a block from the river, wandered down to the river where the icc com¬ 
pany was harvesting ice Accidcntailv VI, who was then standing near 
the water’s edge, was pushed or bumped into die cliniinel A man stand¬ 
ing nearby quickly fished the frightened boy out with a pike pole and 
earned him home “The emotion I experienced was fear of death And 
after I was again permitted to go outside, I didn’t go down to the river 
because of fear, for I thought that I had just about lost my life ’’ 

A second case is that of L.S who was 3^ years old 

I had climbed up to the top of n barbed wire fence nnd by 
accident I fell off and hit my face upon n sharpened post 
which was lying on the gioiind I do not lemerabcr why I 
was on the fence, especially when I was there alone, or what 
happened that I fell All I can remember is that I was on the 
fence and fell off onto the post cutting my lip clear through 
for about an inch. I can remember no great pain, but the sight 
of blood flowing so freely almost frightened me to death, and 
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1 thought that surely I was going to die My screams attracted 
the attention of my mother and my aunt and brought them 
to my rescue I can distinctly remember bow my aunt held me 
while my mother bandaged my lip with gauze and adhesive 
tape, and how she repeatedly told me that I was going to be all 
right and that 1 wasn’t going to die. 

The fifth group, including five memories, is fear of the strange of which 
the memory of F D , a boy, U epical 

At this time 1 had rather long cuils hanging about down 
to my shoulders. My folks decided that for the sake of con¬ 
venience the curls should be cut before my fourth birthday, 
but, desiring to preserve the image, they had a photographer 
come to take my picture. I recall distinctly a little white suit 
which I liked very much, but which I refused to wear on this 
particular day when I was told that 1 would have my picture 
taken In due time the suit was put on me forcibly and I 
was taken to the front porch, crying bitterly. The photo¬ 
grapher was nice to me, however, and socceeded in getting me 
to cease crying, but not to smile The emotion was undoubtedly 
fear, fear of the strange and URUsual, 

Since most of the students who participated m this investigation were 
born in the horse-and-buggy days, or at any rate before cars were very 
common, they had some experiences which centered around such inci¬ 
dents as runaways. Four students reported early memories of runaways 
in which they were involved or which, they observed Two students re¬ 
ported memories of severe storms of which the memory of GD. is typical 

One night when my father went to band practice, Mother, 

Dick, nnd I remained at home alone We went to bed about 
eight-thirty or nine o’clock and somewhat later it began 
to storm Mother is very afraid of storms, and, since we were 
home alone, she was so frightened that she awakened and 
dressed us and told ns that wc were going over to Grand¬ 
mother’s Since Dick was only a month old and I wasn’t quite 
four, she could not carry the both of us and an umbrella 
also As a result she left me at home alone until iny grand¬ 
father would come for me The lights were out and 1 sat in 
front of the lamp as still as I could until my grandfather came 
and got me It was thundering and lightning terribly. He 
didn’t come for quite a while because my mother had slipped 
and fallen while on her way and it had taken her longer to 
get there My emotion was one of extreme fear 

Two students reported memories in which joy was followed by fear, 
that is, they enjoyed a situation which later gave rise to intense fear 
The remaining 28 memories in which the emotion of fear predominated were 
due to a great variety of situations, such as, accidents of various kinds, 
sickness, doctors, being lost, losing toys, operations, et cetera 

Thus we see that fear plays a large part in childhood memories and 
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that some situations arc especially prominent. Since children are fre¬ 
quently punished foi theu misbehavior, and since the punishment is pain¬ 
ful, they learn to fear chastisement and even to anticipate with much fear 
the punishment which certain behavior apparently meiits One might 
have expected that fear of animals would have been reported more fre¬ 
quently than It was, since children hove many such experiences Probably 
many of the experiences which children have, although not lemembcred, 
have a rathci lasting effect on their behavior So also in the case of feai 
of storms Although many childicn have experiences with stoims, .sppar- 
ently but few children remember specific instances Also it may be that 
children are conditioned to feni storms at a later age than that of the 
mEmories reported here 

The emotion which ranked second in the line of frequency was joy, 
which was reported in 48 of the 200 memories, or in nearly one-fonrth of 
the cases There me only foiii general situations which seemed to give 
rise to joy and which are common in a number of the memories These 
aie, joy as a result of gaining attention (10 memories), joy due to receiv¬ 
ing food (7 memories), joy due to receiving gifts {6 memories), which 
group IS closely related to the preceding one It is also interesting to note 
that the average ages of these last two groups are the same The last 
type situation is joy attending the birth of youngci brothers and sisters 
The remaining 20 memories in which joy was the emotion experienced weie 
due to a great variety of situations A few typical memories in which 
joy was experienced follow 

QK, apparently an active little boy, had the following thrilling expci- 
lence at the age of three and a half 

I can distinctly remember not wanting to be given a bath 
on a particular day and running out of the bathroom without a 
thing on The most distinct part of the tncUlent was when I 
continued on through the house and out the dooi with the whole 
household after me Here I experienced great joy m the novelty 
of running around the block with a host of people running after 
me and screaming 1 am certain that the emotion was decided 
satisfaction in having such a novel experience and causing such 
an upiaac, 

LE, was a little girl foui years of age. 

It was a bright siimmei morning, I was sitting on my bed 
putting my shoe on I had on a blue dress The door opened 
and in came my grandmother, my two aunts, and my twin 
sisters who had just returned from St Louis. O—, one of 
the twins, ran towaid me waving a red puise in the an and 
saying, "See what we brought you" I remember that I didn’t 
care that I was seeing my sisters foi the first tunc in six months, 
but that the red pocketbook held the center of the stage The 
emotion was one of pride and joy in possessing the purse 
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When LX was a little girl, she lived oo a ranch One day, when slie 
was three years old, she went to town with her father and ate her first pear. 

I ahai! never forget my first experience with a pear. When 
I was three years old, my father took me with him in the grain 
wagon to town. When we ainved in town. Dad bought some 
pears I liked them; I had nevec seen a pear before, and it 
was delightful From that time, everytime I cat a pear my 
fiist experience returns. 

G D remembers announcing the birth of her brother 

My brother was born when I was years old, I can 
remember asking if I could aleep with my mother the night 
before my brother was born, and that our maid said that I 
could not and that I had to sleep in my own room The next 
morning when the maid awoke me she aaul that she had a 
surprise for me She brought me downstairs with her and 
there in a basket I found my baby brother I was awfully 
excited and couldn't eat any breakfast until I ran around and 
told all the neighbors Since it was May, I didn’t want to 
wear a coat. The maid, however, insisted that, since it was 
early in the morning and chilly, I wear my black-and-white 
checked coat, but I could hardly wait until I buttoned it 
and ran out to announce that I had a baby brother 

I L distinctly remembers that on his third birthday he went over to visit 
the neighbors and that when he was asked concerning his age, he proudly 
replied that he was three years old 

When A C was a little girl of four, she had the toUowing experience. 

I remember this incident very clearly for it was about five 
days before my fourth birthday. It was the fall of the year 
and we were having thrashers at our house Mother was so 
terribly busy that she did not have time to watch me, and told 
me that, since we were going to have a lot of men to dinner, 

I would have to stay out of her way I couldn’t think of any¬ 
thing to do, but finally I found some pails with red and white 
paint in back of the garage. (We had painted the house and 
gaiagc lately.) I started to play with the paint and then I 
thought that I would make my hair white and my hands red 
After I did this awhile, I began to feel sticky and uncomfortable 
and so I ran into the house I remembci that the tables wcic 
set and that dinner ivas nearly ready. When Mother snw me 
come in all painted up, she threw up Jier hands in horror 
What was she to do? There was no one to help her and the 
men were ready to come to dinnci She also knew that if the 
paint dried that she could never get it off All this time, 

I was having a good time, I can remember looking into the 
miiror and laughing at myself But when my mother dipped 
my head m kerosene, I did not laugh any moie, for I hated 
the smell of kerosene, and it hurt when she tried to rub the 
paint out 
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Joy at seeing her first movie ZC, five years of age 

I remember very clearly that when I was five years old 
I was permitted to see my first movie, “Jack and the Bean 
Stalk," at a special matinee for children, My two older sisters 
were going and I can remember asking my mother if I might 
go too, and of standing in intense anticipation awaiting hci 
answer I can see her plainly She was kneeling before a 
dresser, opening the bottom drawer, and I was standing in 
the door Finally she assented and my emotion changed fiom 
one of anticipation to one of unbelievably hilarious joy Con¬ 
cerning this same incident, while in the theater, I remember 
sitting behind a little boy with whom I often walked to school 
and whom I liked very much My emotion in this case was 
one of excitement and self-consciousness, Later, dining the 
movie, I remember how the giant cained off the little girl 
and how she kicked her legs furiously. I was so frightened 
that I cried and both my sisieis weic terribly embarrassed and 
lather impatient. 

The emotion which ranks third is anger Since this emotion was named in 
only 17 of the 2Q0 (ncmorics studied, situations which incite anger are 
apparently not usually remembered Certainly we cannot say that children 
do not become angry, but rather that such situations do not make a great 
impression upon children, or that they forget such situations because they 
arc taught to thwart anger. Anger or resentment resulting from punish¬ 
ment, especially from punishment which seems unjust in the eyes of the 
child, IS (he most common situation reported, including 8 of the 17 memories 
Anger due to conflict and quanels with other children was reported In 
5 memories The remaining situations which resulted in anger weic such 
as being forced to take castor oil, being deprived of a favorite dog, being 
forced to wear shoes which were disliked, and plans being frustrated by 
parents Some of the more typical memories in which anger was experi¬ 
enced are given below 

VL, a little girl three years of age, was terribly angry at her mother 
who punished her 

One afternoon when I was restless and didn’t know what to 
do, Mother suggested that I play with my dolls and watch her 
cut out n dreas The material she was cutting was the kind 
that frays \ciy easily and so she was cutting off the fringe 
This gave me an idea I ran into another room where I found 
a pair of scissors! then I climbed up on the piano bench and 
snipped the fiingc off the piano scarf. (Those were the clays 
when they had long fringed piano scarfs ) When I hnd fin¬ 
ished cutting, I Ccsllcd Mother niid asked her if it wasn’t pretty 
This was followed by my first spanking winch angered me I 
didn’t like Mother for days, I wished her all sorts of bad luck. 

I thought that she was very mean, and I liked everyone else 
better than Mother And that evening I stayed upstairs and 
cried and refused to eat my sapper 
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B K's memory is of a quarrel she had when she was four years old, 

I am the youngest of four girls in our family The sister 
next to me and I always quarreled, even when we were very 
young we quarreled more than either of us did with either 
of our other two sisters I have always had n violent temper, 
and at times it has been hard for me to control it This par¬ 
ticular incident happened when I was about four years old 
Even as a youngster I was the type who took things from people 
for a while without getting angry and then suddenly I would 

just blow up. That afternoon K- and I were up in the 

playroom and she, as usual, had been "picking on me" She 
had one trick or habit which she knew I detested and an she 
persisted in doing it That habit was pinching my cheeks 
I stood for a lot of pinching and having my dolls taken away 
from me for quite some time Finally, however, we got to 
open quarrelling and I lost my temper very suddenly and blind- 
Ij' I grabbed a button hook and made one dive for her face 
with It, The result was that the button hook caught in the lower 
lid of Iter right eye and hung there I can stiH see it. If 
looked so funny that I began to laugh while she sat there cry¬ 
ing just as hard as she could Of course, I had absolutely 
no realization that I might have seriously injured her Her 
weeping brought Mother who properly scolded me The doc¬ 
tor was called and after he had removed the button hook from 
her eye, I can remember that he and Mother sat down and 
explained to me how very seriously I might have hurt my sister 

A third memory involving anger is that of Q N (female) who had the 
following experience at the age of 2 8 

I had always been spoiled, that is, Grandmother usually 
gave in to me when I insisted (which was often), but this one 
time everybody was dreadfully obstinate I have always, even 
as a child, liked pretty, dainty clothes—shoes especially On 
this occasion. Grandmother bought for me a pair of black, 
squorc-toed, broad, ugly, high-laced shoes 1 didn’t like the 
looks of them, I hated the feel of them, and rebelled against 
wearing them I can remember sculHng the toes and kicking 
things about when 1 had to wear them, and finally I de¬ 
liberately took a pair of scissois and scratched the already 
marred leather beyond repair. The more the family insisted 
that I wear the shoes, the more I resolved not to, for I greatly 
resented the attitude on the part of my parents 

Wonder about the mvsteiioua was experienced in connection with nine of 
the memories Three of these had to do with deaths or funerals The 
others resulted from sundry situations, such as visiting a zoo in a park, see¬ 
ing a pig drink beer from a bottle, and others A particularly interesting 
case is that ot ZC who at the age of five wondered a great deal about 
the following incident 

When I was four and a half or five years old an incident oc¬ 
curred which made a lasting impression on me. One stormy 
Slimmer evening I was sitting with the family in the living- 
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room It waa raining haul, and was a moat unpleasant night 
Suddenly someone knocked atthe side door, one which we seldom 
used, and my fathei went to open it At the door was a young 
girl, who lived around the coinei, holding her very young 
baby My mother lind promised her one of our old cribs and 
some baby clothes, and she hod come foi them Aftci she 
had gone, my father asked my mother if St wasn’t rathei foolish 
to bring such a young child out into the cold rain My emotion 
was one of perplexed bewilderment and also wonder, The 
mysteiious element which entered, although I didn't realize it 
at the time what it was, was fascinating and puzzling, I 
remember, also, that theie was sorncthing mysterious and not 
quite nice about the whole affair My fathei and mothci 
said things which I did not understand, and yet, young as I 
was, I distinctly remember feeling that something was wrong 

Sorrow and disappointment appeared nearly as frequently as nngcr— 
eight memories The sorrow and disappointment, for the most part, was 
due to being deprived of favorite possessions or due to a frustration of 
the cliild’s plans In only one case was a little girl soiry for her sisters 
who got into difficulty with a neighbor Indy. An interesting case of dis¬ 
appointment 13 that of QN, a little giil exactly four ycnis of age 

At the time I was four years old, my baby brother was the 
chief attraction and I was being very much neglected I can 
remember determining to run away ond not return I did not 
go far, I merely walked across the street to n friend of my 
mother end played in her garden, alone, all day. I can recall 
how I expected them to search for me, and worry about me. 
Finally,I giew tired of my plan and returned many hours later, 
to find, to my chagrin, that I hadn’t even been missed I can 
also remembci hearing the maid reprimand me for coming and 
walking all ovei her cleanly scrubbed flooi The incident 
would never, I believe, have been retained If I had not been 
so dreadfully disappointed when I found that I hadn’t even 
been missed 

The last group of memories which involved emotion includes experiences 
which elicited a variety of emotions no one of which was represented by a 
large numbei of cases One memory involved surprise, anothei jealousy, a 
thud disgust and repulsion, while another elicited shame, and still another 
affection. Two meraoiies included a feeling of strangeness, and three 
embariassment, wliereas resentment was reported in two, dislike and hate 
were mentioned only once c.nch Curiosity was manifest in only thicc of the 
memories Some of the moie intciesting memories of this gioup are given 
below 

Jealousy was experienced by SC, a small boy four years old 

I remember that at the ripe age of four years the ''gang," 
consisting of four boys and one gtil, decided to play house 
There was an argument ns to who was to play the pait of 
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the father which the oldest boj, perhaps three years older than 
the rest pf us, decided by choosing the honor for himself and 
maintaining himself in that position The lest of us were very 
jealous of him, and after that we had a feeling of contempt 
for him instead of a friendly feeling as previously. 

At the early age of 2 8, Q D, experienced disgust and repulsion 

One summer our family went on the train out West to visit 
some friends who lived on a ranch The town at which we 
arrived, which was nearest the ranch, was a typical western 
village and the only place we could get anything to eat was 
in an old Mexican restaurant. The place was none too clean, 
and, since it was a waxm day, flies were very numerous I 
must have experienced a vivid emotion of repulsion at the 
flkhmess of the place, because whenever 1 think of that trip I 
always recall the unsanitary condition of that old Mexican res¬ 
taurant 

In the last case, Z I, when a little girl at the age of four, experienced 
shame 


When I was a little less than four years old, my sistei and 
I shared the ownership of a little writing desk. Sister, being 
older than I, was inclined ta monopolize the desk at times One 
day I wanted to play at it but she refused, so 1 took my crayons 
out of one of the nooks of the desk and asked for some paper 
to draw on She refused me the use of her paper also Up¬ 
on being refused the second time, I ran into Mother’s bedroom 
and scribbled on a patch of wall paper almost as big as I was 
This act was wholly impulsive, and was the only way I could 
give vent to my feelings When Mother discovered it, she 
spanked me and scolded my sister for not giving me paper 
Afterwards I was very much ashamed of my act A few days 
later Mother was sick and the doctor was called to visit her 
During his visit, I stood up as tall as possible to cover the 
crayon marks I had made on the wall, and of which I was 
ashamed 

In the last group, labelled “Incidents with No Emotions Indicated," 22 
memories aie included which aie merely recollections of incidents Either 
no particular emotion was experienced at the tune of the incident, or else 
the emotion was not of sufficient strength so as to be remembered At .any 
rate, no particular emotions were indicated by the students reporting these 
memories 

Some of the memories are such as that of one student who recalls that, 
when he was two years and ten months old, hia brother was born Also 
that at three years he was crossing a lailroad bridge and that he had to 
take long steps in order to step from tie to tie Another student remembered 
that at the age of four he was being taught how to write hia name by hia 
father A most interesting case is that of a student who reported four 
memories, each of which la the memory of an odor At the age of 3 6, 
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he had a nde in n push cart made fr6m an old lawn mo\VCi which smelled 
of “musty oil aud earthy grass” At four, his ■junt asked him to kiss his 
boy cousin who had a “peculiarly clean odor,” and another day about this 
same tinfie his mosriiiito bites were rubbed with a preparation that had a 
“queci smell" At the age of five, he and a little girl played m d tent 
which in the hot sun gave off a “pcciiUar odor” This individual has an 
excellent sense of smell and states that many of his memories arc in terms 
of this sense 

Thus, fiom a perusal of the results obtained in this study, vve find that 
for the most part the nicmorica wh'ch adolescents have of then preschool 
experiences nre of situations and incidents which gave use to some emotion 
We also found that the emotion which was remembered most often was 
fear, which included 39 5% of the 200 memories studied, and that, of 
this Broup, fear of punishment and fear of animals head the list 

Although joy appears second in the list, it incUules only 24% of the 
memories The pniticulsr situations which seem to elicit joy most often 
are sucli ns when the child is the center of attraction, or when he is re¬ 
ceiving things from others, ns gifts oi food CTpon closer observation, we 
find that both of these situations arc veiy similai, for when a child is 
receiving gifts he is also receiving attention 

The third group we found was anger which included 8.5%, or 17, of 
the 200 memories Quite appaicntly anger is not reincmbcicd nearly as 
frequently as fear and joy In the case of cvciy memory involving anger, 
the anger was directed at other individuals lathei than at objects or con* 
ditions All of the other emotions mentioned, such as sorrow and disap¬ 
pointment, wonder, curiosity, embarrassment, stiangeness, lescntment, and 
the others, weie decidedly in the minority This is significant in view of 
John 13 Watson's findings concerning emotions lie posits three emotions, 
feni, rage, and love, which in his estimation aie the only emotions to be 
found in the behavior of infants Our results also seem to corroborate the 
belief of most contemporary psychologitits that the emotional repertoire of 
most children is very limited, but that, as they become older, increase the 
range of their experiences, and gam control over their responses, their 
emotions become refined and differentiated into emotional shades which 
later aic labelled with specific names Since this process of conditioning 
hns not progressed far tn children at the ages wc arc considering, we can¬ 
not expect a large number of memories involving these other emotions, 
which m nil probability are just beginning to develop 

Rip07i College 
Ripoitj IP'tscoiistii 
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MENTAI. RETARDATION AS A RESULT OF BIRTH INJURY^ 
Edgar A. Doll 

Among the many dangers which attend childbirth is the likelihood that 
the newborn infant may sustain serious damage to the central nervous 
system Such damage is known to account for a large amount of infant 
mortality and morbidity. This hazard is known to be present in apparently 
normal births with spontaneous deliveries, as well as in instrumentally 
assisted births 

The most common mechanism of cerebral birth lesion is intracranial 
hemorrhage due to tiauma Imperfect myelination, infectious processes, 
and other causes are also to be considered These conditions produce motor 
Impairment, mental retardation, or disturbances of personality 

The two principal types of motor handicap resulting from blith injuries 
are spastic paiaiysis and athetosis Spastic paralysis represents essentially 
simultaneous contraction of antagonistic or reciprocal muscle groups, ac¬ 
companied by a marked degree of hypertonicity Athetosis represents fairly 
well coordinated voluntary movement which is interfered with and con¬ 
fused by successive superimposed involuntary contractions of muscle groups 
throughout the extremities Most cases present a combination of spas¬ 
ticity with athetosis Other forms of motor impairment may also be present 
in greatci or less degree (3). 
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in various degrees and in different combinations in individuai patients 
Thus, the clinical symptoms may bo principally motor, principally mental, 
principally temperamental, or any combination of these. 

Heretofore, interest in these cases has centered chiefly on the neuro¬ 
logical and obstetrical features and the associated problems of body me¬ 
chanics Psychological interest has awakened only recently Yet this 
condition raises questions of profound practical and theoretical import in 
the fields of clinical and genetic psychology regarding the neurological 
antecedents of behavior and development Tlicsc subjects present congenital 
non-progiessive disturbances which giavely interfere with the development 
of expressive behavior of cerebral origin 

There la reason to believe that in many cases the milder degrees of 
injury arc outgrown or compensated for and that in nearly all cases mental 
and motor development proceed at a gicatly retarded rate The most 
common method of treatment is muscle training, although some operative 
piocediires have been successful. 

The present report is baaed on four years of study of a group of 44 
subjects at The Training School at Vineland, New Jersey The point of 
departure in these cases is the presumption of mental deficiency The 
majority of the cases revealed mental retardation associated with motor 
difficulties. Our experience thus far with mentally normnl cases has been 
limited to only a few individuals of overage and superior-average intelli¬ 
gence We have encountered few cases where the piincipal consideration 
was personality disturbance. It is suspected thot wc have overlooked 
many possible cases of mental retardation without motor symptoms more 
or less directly traceable to the same cause 

The survey iiguics themselves arc of some importance Eleven cases, 
or 2 5% of our total papulation group, have been diagnosed as definitely 
birth-injured; 17 cases, or nearly 4%, have been diagnosed as probably 
blrth-injured, and 16 cases, or 3 6%, as possibly birth-injurcd This shows 
from 6 to 10% of a fairly representative inatitiitionnl group of mental 
deficients in which the presumptive etiology is bath injury This is num¬ 
erically the largest single etiological category of mental deficiency outside 
the field of heredity. This result is in harmony with similar studies else¬ 
where (2^ 

The medical diagnoses have been made by Dr. Winthrop M Phelps, 
Professor of Orthopedics at the Yale University School of Medicine, based 
on a combination of neuromuscular symptoms and birth histones P.nth- 
ology other than birth injury is negative in 70% of these cases, heredity 
13 negative in 80% of the cases; both heredity and othei pathology are 
negative in 55% of the cases However, even whore other pathology or 
heredity is present, there is nevertheless a strong presumption that the 
actual cause of the condition was the birth injury 
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Special attention has been given in our study to developing improved 
methods of mental examination m these cases Speech and motor handi¬ 
caps limit the number of standard mental tests which can be used and 
make necessary certain modifications of procedures in practically all exami¬ 
nation methods This aspect of our study has been presented elsewhere (1) 
In our later studies we have employed the motion-picture technique m 
order to study the nature and amount of improvement obtainable with 
such subjects under physical therapy, especially muscle traimng The pic¬ 
tures follow a research routine which has been developed duiing the 
past two years The routine reveals the action of the principal muscle 
groups in both formal and practical situations. 

From the scientific point of view, special interest attaches to this condi¬ 
tion because of the recent work of Coghili on the anatomical foundations 
of behavior development, the work of Lashiey on the relation of cerebral 
damage to adaptive behavior, and the work of Shirley on the genetic 
sequences of motor development in the normal infant Our further work 
will be devoted to obaerving the order and rate of motor development in 
these patients and their adaptive compensations 
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MENTAL WORK CERTAIN OF ITS CHARACTERISTICS" 
Edward A Abdun-Nur 

The objective of this study is to determine a better way of arriving at 
a group curve, and to correlate the different objectively mcaamnble influ¬ 
ences making up determining factors in mental work and its decrement. 

"This investigation was made under the direction of Dr Thomas R 
Garth, Professor of Psychology at the University of Denver, as a Master’s 
thesis 
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The Experiment 

The experiment consisted in measuring the amount of work done by 
each of 118 seventh- and eight-grade white children, on addition problems, 
in each successive 2-minutc period The average age of the group was 
163 33 montlis, and included 67 boys and 51 girls, 

A set made up of 24 Thorndike Addition Sheets was used There are 
7 different sheets in the scries, which were used over and over again to 
make up the set From a careful examination of the answers on similar 
sheets, it was found that the children did not recognize the similarity, 
probably due to the pressure of time caused by strong motivation, and 
competition Each sheet had three rows of 16 problems, each of which 
consisted of a column of 10 single digits to be added No I’s and O’s 
were used in making up the problems on these sheets, and they arc, ac¬ 
cording to Garth (2), “so arranged, that any successive bve of these col¬ 
umns arc of a difhculty, nearly, if not exactly equal” 

The pupils were told that the experimenter wanted to find the best 
adder.^ He passed the pads face downward and told them to turn them 
over and add on the first page when he gave them a signal After 2 
minutes, he told them to turn over to the following page, then after 2 
more minutes he asked them to start on the third page, and so on, until 
21 2'minutc periods had passed, when they were told to rest foi 5 minutes 
This rest period was free and unrestinined. After that, the three remain¬ 
ing sheets were used up after the same manner The pupils were not told 
of the approaching end, but they very likely realized during the 5-minute 
rest period that there weie only three more sheets left 

In addition to the fatigue test, the children wcic given the National 
Intelligence Test [a discussion of which as a measure of intelligence is 
given by Whipple (6)], and the first thicc parts of the Compass Diagnostic 
Test in the Addition of Whole Numbeis, Form A The latter was taken 
as the measure of their addition ability 

Group Curves 

The original data were tabulated to give the mimbci of problems solved 
correctly, and the number attempted during each peiiod, and the total foi 
the 24 peiiods This gives us two senes, the attempts scries and the ac- 
curates series 

It has been suggested that the two sciies thus obtained do not give 
a true picture because they allow more weight to the better workeis, and 
that a remedy is supplied by working out two other scries made up of the 
percentages obtained by dividing the attempts for each period by the total 
attempts foi each individual, and in the same manner dividing the accu- 

'The tests were administered by Mi. N C Kepliart, a senior student in 
psychology at the Univeisity of Denver, 
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rates per period by the total accurates. Recognizing the theoretical ac¬ 
curacy of this contention, we made up two similar senes, the percentage 
attempts seiiea and the percentage accuiates series 
With these four senes, it would take a pair of curves in each case to 
give a complete picture of what is happening, as speed and quality are 
thus kept sepal ate If we are to judge from one curve alone, we would 
be assuming that the other is unimportant Our problem was then to 
combine both factors in some way to give us a composite curve that would 
involve both Reed (5) has done this by using a nght-minus-wrong 
senes, which seemed to ttg to possess certain desirable features, and we 
worked one foi oin data Tins, however, did not meet the objection men¬ 
tioned above, so a percentage senes was derived to take account of both 
speed anti accuracy by dividing the number of accurntes m each period 
by the total attempts for each individual This, m a sense, gave the cih- 
ciency of Ihe performance of each period in terms of the maximum possible 
for that individual m the test, This senes makes it possible to compare 
it with the percentage attempts series because it has the same base, 
whereas it would not have been possible to compare the latter with the 
percentage accurntes senes, because they did not have the same base We 
shall refer to this senes as the combined percentage series, Thus we had 
six senes 

Senes I—Attempts senes 
“ II—Accuraccs scries 

" III—Right-mmus-wiong series 
" IV—Percentage attempts series 

" V—Percentage accurates senes 
” VI—Combined percentage senes 

The next problem was to combine each series of the 118 cases into one 
group curve showing the cential tendency To determine that, we made 
frequency distiibtitions of each period for each one of the six senes No 
definite relation was found from these distributions as changing over from 
senes to scries seemed to change the skewness in a very haphazard way 
There was one point hiought out, howcvei, by these distributions, and that 
is that they approximated a normal distribution rather closely By inspec¬ 
tion, the problem was narrowed down to a choice between the arithmetic 
mean and the median Both of tliese were caiculated for each period, for 
each series, and were plotted in one pair of curves for each senes From 
a study of these six pairs of curves, we found that they practically com- 
cidcd all the way through, and that they had very few points that differed 
fiom each othei by more than one probable erroi From that we con- 
clutlcd that the use of cithei average would be justified, and, because tlie 
mean is nioic stable, vre decided to use it 



Percent per 2-mlBate period S-aiautc perloi 
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TABLE I 



Betvreen 1st and 2nd 

Between 23rd 

and 24th 

Attempts senes 

93 chances 

in 100 


in 100 

Accurate^ senes 

89 « 

4( If 

89 " 

U 

Right-miniis-wrong 

80 « 

tt 41 

80 " 

11 ic 

Percentage attempts 

97 

t4 U 

98 " 

<1 >1 

Peicentage ncciirates 

95 " 

It If 

92 

K ic 

Combined percentage 

90 “ 

ff If 

88 " 

a a 


Using the arithmetic mean, the group work curves for the six ssnes 
aie given m Figures 1 and 2 

Work-Curve AwALYSts 

We sec from an examination of ad six curves that there Is a decided 
drop between the peiformancc of (he first and second periods, also between 
the 23rd and 24tii peitods The probabiti’tiea thet these dilfercnccs arc 
real are given in Tabic I Prom this table it u seen that these differences 
are fairly certain to bo real, and thus show at least the probabilities of 
the existence of initial and end spurts. 

Tlie next (iiicjtion is how to calculate the total work decrement or fatigue 
from these curves In measuring the peiformance at any point of the 
curves, we have taken the average of three successive periods os giving 
(I tiver picture than that of one period, due to the limitations of the sam¬ 
ple, Such averages were figured for all six curves at the following points. 
(1) periods 1, 2, and 3 or beginning of the work curve, which wc designate 
as point "n" (2) periods !9, 20, and 2l, or the periods immediately pre¬ 
ceding the rest, designated as and ($) periods 22, 23, and 24, or the 

peiiods immediately following the icst, designated as "c" To make our 
fatigue and our recovery after rest comparable, we have used a common 
base in point "I/," and thus wc have in terms of percentage 

"Fatigue” iOO/fi, and 

'‘Recovery”=s(A-c)100/fr. 

The second equation gives a negative value, but if we keep in mind flint 


TABLE 2 



Fatigue 

Recovery 

Attempts senes 

+ 75% 

17 3+% 


3643% 

20 3+% 

RigliL-miiuis-wiong senes 

188.91% 

33,77% 

Peicentage attempts senes 

7 32% 

17 90% 

Percentage accuf.Ttes scries 

+9 67% 

22 D3% 

Combined percentage scries 

40.17% 

21 0+% 
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recovery is negative fatigue, we do not need to carry the sign in the rest 
of this discussion Tabic 3 gives these results. 

It IS seen that, except for the two senes involving attempts, the fatigue 
is always greater than the rccoveiy. But even in these two senes the 
recovery figures run about the same as the other aeries, whereas the fatigue 
figures vary considerably The close similarity of the recovery figures is 
further emphasized if we throw the right-roinus-wrong series out of con¬ 
sideration, The reason that this is suggested is that it is seen from that 
curve that it is extremely variable, and we found from a calculation of 
the coefhcients of variation that it is not reliable, particularly when com¬ 
pared with similar coefficients for the other five senes We also find that 
the differences between points "n" "b” and "c" arc statistically significant 
in all cases but two, which are between "a" and "b" in the attempts series 
and between "b’* and "e'' in the right-mimis-wrong scries, The chances in 
these two cases are 96 and 93 in fOO, respectively, that these differences 
are real. Wc also sec by inspection that the scries that have accurates in 
their make-up show greater fatigue than those that arc based on aitcmpls 
only 

Reed (5) advances the view that the difference between the work im¬ 
mediately preceding rest and that immediately following it is a better meas¬ 
ure of fatigue than the difference between the work at the beginning and 
that preceding rest, In other words, what we have so far called "rccoveij’' 
IS a better measure of fatigue than what we have tenned "fatigue” The 
reason is that at point "fl” the task presents some strangeness which will 
have worn off by the Cttne the icst pause has been i cached, and at point 
"a” practice has not had a chance to reach a maxiiTium because the pupils 
have not very likely used similar piohlems for quite a while, but by the 
time they have worked on them for 21 2-minutc periods they would have 
reached that maximum in such a simple process as this. It is just like tak¬ 
ing the end of the curve and attaching it to the beginning in order to 
avoid some of the disadvantages inherent in the beginning of the task It 
would have been still better if we had had more than three periods after 
the rest in order to avoid having the end spurt affect our calculations. 

This reasoning presupposes the fact that the rest pause was long 
enough to overcome the effect of fatigue Bills (1) says that recoveiy 
from fatigue takes place within 5 minutes of rest Graf (3) finds that the 
oprlmum length of a rest pause is 2 minutes for one hour’s work, placed 
after the second third of the working period Hollmgwoitli and Poffen- 
berger (+, pp, 179-196) find that, in gcneinl, 5 minutes of rest for each horn 
of work gives best results From this it would seem that our rest pause 
vciy nearly approximates these best average conditions and tlieiefore wc 
may use Reed’s argument given above 
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TABLE 3 


1—Fatigue 


2—Intelligence 


3—^Arithmetic 


<1—Age 


Mean—56,73 Mean.=l29 6S Mean=i89 35 

SD== 12 95 SD= 17 69 SD.= 7 66 

rM=4- 04± 07 rn=+ 17± 06 / 

nj=-}-.08± 07 rti=‘+M±m 

rH=—11 ±07 

14 


Meati=163 00 
SD= 10 91 
=— 07± 07 


PE. 


(mi Xi) 


=8 66 


COIUIPLATION 

Iri working on the correlations we tried to find the influence on (1) 
fatigue of (2) intelligence as measured by the National Intelligence Test, 
(3) the arithmetic ability involved in our fatigue test as measured by the 
first thiee parts of the Compass Diagnostic Test in the Addition of Whole 
Numbers, and (4) age Sec Table 3 For a measure of fatigue we used 
the combined percentage series, because we felt that it la more reliable than 
the right-mmus-wrong senes as Was explained above, and these two were 
the only ones out of the si* aeries to combine the effects of both speed and 
accuracy We used also, aa explained above, the difference between the 
work done immediately befoie the rest and immediately after the rest as a 
measure of vroik decrement. TTic regression equation obtained was 

03Ar*+ nXt— 12^4-1-53 45 

The coefficients of X*, Xa, and Xt are in the ratios of r3 75 +4+ respec¬ 
tively. This indicates that age is the most important factor, followed by 
arithmetic ability, and finally by intelligence, the last named has a rather 
small effect, compared with the other two These figures, however, indi¬ 
cate very general and unreliable trends rather than definite reliable find¬ 
ings because of the smallness and insignificance of the coelhcients of cor¬ 
relation 

COMCLUSIOMS 

What then can be concluded from this study? 

1 That in obtaining a representative group work curve, either the 
mean or median may be used 

2 That the chances are in favor of the existence of both initial and 
end spurts 

3 That a curve that combines both speed and accuracy gives a better 
picture of the situation than one taking into account only one of these 

factors . 

4 That using the difference between points "e" and A as a measure 

of fatigue all six senes give about the same results 
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5. That the same general conclusions would have been arrived at from 
any one of the six series 

6 That fatigue, as measured in this experiment, depends primarily on 
age, then on ability in the function used, then intelligence (This state¬ 
ment is to be interpreted very conservatively and cautiously because of the 
low correlations and high probable errors ) 
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THE CORRESPONDENCE BETWEEN HANDEDNESS AND EYED- 
NESS IN YOUNG CHILDREN 

Rutii UroncRAFF 

The possible existence of a relationship bet^veen ocular dominance and 
handedness was suggested more than twenty years ago Parson (3) has 
held the most extreme point of view, claiming a direct and positive lela- 
tionship More recently, data contributed by Miles (2) in studying left- 
handed adults and children of school age, and by Tiavis (4) and Jasper 
(1) in comparative studies of noimal spetikcis and stuttereis point to a 
possible although not so invariable a relationship 

As a result of two recent studies (5, 6) of ocular dominance and uni- 
manual handedness, information is available concerning preschool children 
Seventy-four children, two to six yeais old, attending the pieschool labora¬ 
tories of the Iowa Child Welfare Research Station leceived tests for ocular 
dominance and handedness For ocular dominance an ad.iptation of the 
Miles A-B-C Vision Test, of proved relinbiiity with young children, was 
used The handedness test was one devised by the author, its validity and 
reliability for testing preferential handedness have been pioved. Tlic 
handedness of 37 of these childien was also observed by a controlled and 
reliable method. 
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By test, the children were grouped as to cyedncss and handedness as 
follows 


Left-eyed 

19 

Left-handed 

Right-eyed 

41 

Right-handed 

Amphiocular and 


Ambidextrous and 

doubtful cases 

14 

doubtful cases 


Consideiing individual correspondence of dominant eye and hand, classi¬ 
fications arc' 


Right-handed and right-eyed 

38 

Right-handed and left-eyed 

IS 

Left-handed and left-eyed 

4 

Left-handed and right-eyed 

2 

No apparent dominance in either 

2 

Doubtful 

13 


The relationships, when placed on a percentage basis, are shown in 
Figure I 



FIGURE 1 

Relative Frequency or Types or Eyedness in Right- and Left-Handed 
Childrpn, and I'YPDs OF IIandpdnbss ih Right- and Left-Eyed Children 
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A. right-eyed child is evidently more apt to be right-hnndctl than a left- 
eyed child to be left-handed Right- or left-handed children have somewhat 
more chance of being respectively right- and left-handed than otherwise, 
correspondence is found in approximately 759& of the cases These figures 
for the right hand agree substantially with those of other investigators 
working with older subjects Milts (2) states that "the large majority” 
of right-handed are also right-eyed. Travis (4) found 7S% of right- 
handed normal speakers were right-eyed, Jasper (1) found 70 to 75^o 
and reported an unpublished study by Melfesse] In which the percentage 
was 71 The proportion of left-handed childien found m the present study 
to he also left-eyed is slightly higher than that of other investigators This 
may be due to the limited number of left-handed children here reported 
Approximately h.ilf of Miles's left-handed group was left-eyed; Metfeascl 
and Jasper reported similar results 

The meaning of these facts whicli indicate correspondence in some cases 
and not m others can only be suggested. There is the possibility that even 
at these early ages "native handedness,” if it exists, has been dunged 
through training in some cases. A shift in ocular dommanccj due to un¬ 
equal acuity in the two eyes, is only a possibility, Jasper stated a 31% 
more than dunce correspondence between indication of the best eye and eye 
preference in unilateral sighting, but further infonnation is needed on this 
point. Possibly the concept of unilaterality as varying in degree and of 
that degree expressed in terms of different manifestations of dominance, 
of which handedness and eyedness are only two, is the most plausible hy¬ 
pothesis at present 
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DIFFERENTIAL SUSCEPTIBILITY OF CHILDREN AND ADULTS 
TO STANDARD ILLUSIONS 

George W Hartmann and Andrew Triche 
I The Problem and Background 

Gestalt theorists have made a good deal of the familiar fact that chil¬ 
dren’s perceptions differ m charactcriatic virays from those of mature life 
Stern (+, pp 162-163) js responsible for what are prohahly the classic ob¬ 
servations on this point He states that one remarkable capacity which 
young children possess is the independence of figure and spatial position 
as revealed in their ability to look at picture-books upside dosvn without 
being in the least disturbed. The older the child becomes, the more it 
loses this indifference to the absolute spatial position of the visual object. 
But even at the beginning of the school period many children copy the 
letters given them in all possible positions, producing mirror-wntmg or 
inveraiona; certain youngsters rend imrror*wrUing at first just as well as 
ordinary writing, a task which adults find unusually difiicult. Stern be' 
licves that the recognition of displaced pictures can be understood only 
if we assume that the perception of the form and the perception of the 
position (i e, its relation to the observer) are two distinct psychic func¬ 
tions, the second being developed through a slower learning process 
KoHka (2, p. 293) apparently accepts this interpretation, adding that m 
the course of time right and left, above and below, become characteristic 
properties of the different members of the configuration, and consequently 
of the total form, so that for adult perception the absolute orientation of 
the figure is a very powerful factor This vtcw leads him to suppose that 
the well-known ovcrcstlmation of a square standing on a point, as com¬ 
pared with one of the same size lying on its side, would not exist for 
children whose forms are as yet independent of spatial positions 

Sander (3, pp 39-42), representing the Leipzig school of configuration- 
ism, has designed an intcicsting paiallclogrom figure with diagonals ap¬ 
parently of different size, and reports that the illusory effect obtained with 
this IS maximal with children and decreases with increasing age He 
offers much the same explanation of the varying appearance of a square 
on Its base and on a up that Koffka docs, claiming that uv the developed 
consciousness the verticals and horivontals dominate in the total visual 
field Consequently, the diagonal distances in the square bnlanced upon 
a point are especially emphasized and, since they aie greater than the 
Bides, the square is phenomenally larger In the child, hotyever, this dif¬ 
ference in emphasis is absent and one would therefore expect the differ¬ 
ence In magnitiide to disappear also 
The present writers felt that the problem here raised involved more than 
the correct explanation of a specific illusion If the child’s perception of 
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space Is really markedly different from the adult’s, then not just otic or 
two Isolated illusions should exhibit this fact but most of the standard illu¬ 
sions should behave in opposed ways The available literature on this 
point Consists largely of curious qualitative descriptions with occnsioral 
warnings that individual differences among children of the same age arc 
pronounced Gramauasel (1), who examined 82 childicn aged four to 
seven years, states that the Mullcr-Lyer illusion and a few like situations 
show that the mechanisms relating to these phenomena are already appar¬ 
ent in the child, but the manifeatation of them is uncertain and tucreases 
with age. It is clear that some psychologists contend that certain illusions 
become more pronounced with age while others maintain that a few effects 
diminish with years, The need for more precise statistical data on this 
question led the authors to inquire into the quantitative differences between 
adults' and children’s responses to several commonly used laboratory illu¬ 
sions 

II PROCBDURE 

The illusions which were Anally chosen for extended testing arc repro' 
duced in Figure 1. These eight forms (or pairs) were drown in heavy 
black India ink on sheets of stiff paper, 12 x 17 inches in si/e, which was 
large enough to be seen without effort by all pupils in an ordinary school¬ 
room In each instance, the lines or oreas to be judged were drawn 
mathematically equal and labelled "A” and “B" to facilitate comparison 
for the observer and to simplify the process of recording 

The subjects of the experiment consisted of pupils in the grade schools 
at State College, Pa, and undergraduates at the Pennsylvania State Col¬ 
lege, divided as follows: 

Class Number of subjects 


First grade 

31 

Second grade 

39 

Fifth grade 

39 

Sixth grade 

63 

College Juniors 

7S 


All the data reported below were gathered by means of group experi¬ 
ments in which each member received a record sheet containing at the 
left margin the numbers one to eight The subjects were told that the 
experimenter wanted to know how accurately they could estimate sizes and 
distances, and were instructed to mark on the sheet the letter "A” or "B," 
corresponding to wliiclievcr line or area appeared longer or larger to them 
Specific directions were given to fudge according to first impression only 
If they could not tell them apart no mark was to be made The figuies were 
exposed manually for about ID seconds each with n longer pause between 
presentations 
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FIGURE 1 

The above procedure ran very smoothly with the college and grammar- 
grade groups, but the novelty of the situation for the primary children made 
It wise to test them with only the Sander parallelogram (Illiiaion No S) 
and Koffka's square (Illusion No 8), both figures of especial and crucial 
interest to coniigurationist theory No difficulties were encountered which 
would throw doubt upon the accuracy of their responses, since the entire 
event took place under the giiise of a game 

111 Ri auLTs 

The tabulation of the individual records was a simple clenca) task The 
percentage of each age group which saw the illusory effect in the norma! 
and anticipated direction appears in Table 1 under the caption "positive”, 
the diffeicnce between this value and 100 (labelled "negative”) indicates 
the percentage who failed to respond m the expected manner 
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TABLE I 

DlFrPRENCES IN THE PERCENTAGE OF AbULTS AND ClUtDRCM OF VARIOUS AgES 

Who RrACT Normaliy to Common Iilusions 


o Children m Grade; 

^ V & VI combined I & II Combined 

§ 7S Adults (102) (70) 

i Positive Negative Positive Negative Positive Negative 
5 % % % % % % 


1 

95.76 

4 24 

98 9 

11 


2 

71 42 

28 58 

59 80 

40.20 


3 

94.28 

7 72 

100 

0, 


4 

77 55 

22 45 

48.72 

51.28 


5 

95 64 

4 34 

93 39 

6 61 

97 79 2 31 

6 

79 09 

20 91 

82.79 

17.21 


7 

74,99 

25.01 

82 80 

17.20 


S 

78 77 

21 33 

64 12 

35 88 

74 17 25 B3 


These raw 

percentages, 

of course, 

have little 

meaning apart from a 


knowledge of the reliability of the differences between them. The use of 


the familiar formula 



wbete h ~ percentage of adults reacting positively 
91 = percentage of adults reacting negatively 
fti = number of adults 

and ft s= percentage of children reocling positively 
tji == percentage of children reacting negatively 
Til ~ number of children 


enables one to make the computations leading to Table 2 The columns are 
all sclf-CRplanatory except that where the “differences" favor the children a 
minus sign has been prefixed. 


IV Conclusions 

The interpretation of these figures is not as straightforward as one could 
desne, but a high specificity of effect is indicated thioughout In exactly 
one-half tho cases children are more susceptible to certain kinds of illusions 
than adults, and vice versa Ferhiips it is no longer correct to consider 
youngsters of 10-11 years aa children in the psychological sense, in which 
event the data for the 6'7-yenr-old children acquire more significance. The 
chances appem to be (hat such younger school children will be more sus¬ 
ceptible to the Sander paraileiogram illnsion in three cases out of four, 
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while precisely the reverse holds for Koffka’s squares To this extent, at 
least, the present study is a confirmation of these anthers' claims, 

Strangely enough, however, the piimary pupils and the adults resemble 
each other more closely in these respects than either of them resembles the 
grammnr-grnde gioup—a fact which certainly militates against any simple 
conclusion concerning increase or decrease of illusoiy elfcet svith age! None 
of the differences between the pcicentngca for each group is conventionally 
reliable with the exception of tlte modified MuUer-LycT pattern, something 
which is also very hard to explain Indeed, Cramaiissel’s claim that the 
ordinary Miiller-Lyei illusion increases with age is utterly opposed by those 
findings The suspicion which seems warranted is that ludividual differences 
in the population far exceed the influences of chronological age as such 
Ccitainly it is nil hut impossible to find any common characteristics in those 
illusions which are greater in children oi m those wherein adults "excel,” 
such as seemingly should he present if cliildrcn’s figural pciccptions arc 
really independent of spatial position ns ccitain oiithoiitics mnint.iin, 

It IS possible, q 6 course, that sharper {Itatinctions might have been icvcaled 
tad still younger children of nursery’Sehool nge been studied However, 
group testing of the type described above is difliciilt to apply wah subjects 
of such tender years, and it is further questionable if the results of iudt‘ 
vidiial experimentation can always be Icgitimntcly compared with those 
obtained by mass procedures. At nny latc, giavc doubt should be thrown 
upon the oft-rcpcatcd, but seldom veiified, assertion of the peculiar natuic 
of children's phenomonal experiences Ilowcvei qualitatively diffcicnt some 
childiei's perceptual lesponses may he, then behavior wiicn corisiilered as a 
gioup IS not notably, if at all, distinct from that of adults 
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books 


JOKM A L^^rson. Ill collaboration with George W Ilancy and Leonarde 
Keeler Lyiua and Us Dcieclion A Study of Deception and Deception 
Tests. Chicago. UmV. Chicago Press, 1932, Pp xxii+463 

The present; volume, one of the latest of the Behavior Bejesirch Fund 
Monographs, js a thoroughly systeToUm treatment of the topic of deception 
as well as a review of the attempts, scientific and other, to detect the 
presence of deteptvve etforU. While no more than a thud of the booh 
13 given over to description of the author’s own experiments on he detec¬ 
tion by the blood-piessure method, the balance of the book provides a 
broad background of fact and opinion that does the service of bringing 
Larson's work into historical perspective 

Quoting at great length from a liieiature apparently too greatly bur¬ 
dened with guesswork and hcaisay and too little concerned with scien¬ 
tifically observable phenomena, the author shows the present status of 
the problem of lying Many approaches are represented Not only are 
defining and cla«ific.itory schemes discussed but there are considered such 
topics as lying in children, sex differences in lying, pathological lying, the 
physical concomitants of the state of guilt, and the prevalence of lying 
Ancient methods concerned with the determination of innocence or guilt 
are described and these procedures are traced through a round of group 
mores and local customs to the contemporary ''third degree" methods ot 
the police examining room Fiom the piimitive solutions by combat, ordeals 
of various kinds, and torture, to modern police methods and our present 
judge and jury system is not a fai cry when examined from the view¬ 
point of the general cultural patterns involved 
Larson’s own work is given its immediate setting by relating it to other 
efforts involving modern scientific methods The pulse-rate studies of 
Lombroso, the now classic experiments on reaction-times and word asso¬ 
ciations, and the use of the blood-pressure method by Maraton, Benussi, 
and Burtt arc given detailed treatment. The negative evidence coming 
out of the somewhat more general studies of blood pressure as an emotional 
indicator, particularly those of Landis and Gullette and those of Landis, 
receives only cursory mention Brunswick's significant work is entirely over¬ 
looked An entire chapter is devoted to the tragicomedy of scopolamln, the 
"truth serum,” and Dr House’s espousal of it Brief consideration is 
allotted to other contempoiary efforts, notably various questionnaires and 
inventoiles, pavchogalvnnic studies, and work with the ergograph 
The experiments of the author and hw aasoclatea are described in the , 
last major division of the book (Part IV) and have to do with extensive 
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work with the use of the cardio-pneiimo-psychograph, popnlaily called the 
“lie detector" Neither name is apt and both savor of hocus-pocus. The 
Instruments, the records of which serve as the buses for Larson’s conclu¬ 
sions, are aitnpty the comraon form of pneumograph together with, a modi¬ 
fied Lrlangcr sphygmomanometer 

Unlike a host of other workers who have preceded him Dr Larson has 
turned to real life situntions to get his material for study. IIU experi¬ 
ments arc performed on criminals, the deception tests being made chiefly 
in the penitentiary and the police examining room It is demonstrated by 
case studies that notable changes occur in both of the bodily functions 
measured whenever the subject under examination departs from the truth 
in answering questions of the variety ordinarily employed in police quizzes 
Blood-pressure changes nre of particular diagnostic value In support 
of his conclusions Larson cites a Inige numbci of cases investigated by him 
and his colleagues in which predictions with respect to gnilt or Innocence 
were borne out by the actual hndings. No sensational claims as to the 
value of the method as a lie detector arc made, however There occur 
cases in which an individiia! may lie yet show no disturbances measured by 
the instruments, there arc instances in which innocent people through fear 
of the test situation give positive records; there are individuals, again 
innocent of crime, who display “guilt complexes” quite habitually. In 
spite of these difficulties Larson feels that the device is valuable in the 
beginning stages of a police iiiYcatigntion «i that it is likely to eliminate 
from further consideration clearly innocent suspects lie is of the opinion 
that the Lindbergh case would have proven the efficacy of the procedure 
In no case should the results of such a test be introduced as court evi¬ 
dence since full cooperation of the subject is necessary before nny reliability 
accrues to the results, The evnliialion given by the author, whose training 
and experience allow him to speak both for the psychologist and the police 
official) stands ii\ marked contrast to the usual claims for the he detector 
encountered in sensational newspaper stories 


Frank A Gkldard 

Umvenity of yirffutia 
Unmnityi Viratnln 
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